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°H±�²:³�´ �Qµ ±q¶·³�¸Y¶º¹ �Yµ ¶m² � ²Q»�±q´^¼&¼ � ¼  q½ ¼6±q¶¾³$¶m² �jµ ¶ �{µq¿ ´^¼   ¶¾³ �QÀ ±�²   ¶H¶ µ ³O² �jµ ¶¾¸^¼   ¼l¸�Á-Â�´^¼

»C² À¾À ²FÃ�¶ �^½ ¶ µqµq� ¼ µ-�o  ¼ � ¸j¸   ¼ µqµ ¼l¸�Ä � ¶ §�Å ² À ¸ µ ±�² �:ÆyÇ ´j¶m±�¼ ÆdÈ ²H²QÉ6¼   ¸j¶º¹ �jµ ¶m² � ¶ ����  ¶ ¿^Æ

¿YÀ ¼l¸ËÊY¼ À ¸�Ì � ¶¾¶ § ³ ¡ ³ À ²Q±   ² �:Æy  ¼ µ ² �j�Q� ³O¼ Æ ¶ � ¸ � ³O¼l¸�¸j¶º¹ �jµ ¶m² � ³ �Q�jµ ¼l¸#Í ¡ ±q´^¼   ¶ ¿Y¿YÀ ¼QÌ

� ¶¾¶·¶ § ¼O¹+¼l³O± µ ²Q» � ² �:Æ ³O² �jµ ¼  qÎo� ±q¶m² � ²Q»+±q´^¼5Ï �o½u� ¼6±q¶¾³5Ï�²uÏ�¼ � ±(¶ ���Q���>Ð ¶ µ�¡ Ï�Ï�¼6±   ¶¾³

ÊY¼ À ¸�ÁÒÑÓ±�¶ µ »<² �j� ¸Ô±q´ � ±�±q´^¼ µ ±�²H³
´ �Qµ ±q¶¾³�¸j¶º¹ �jµ ¶m² � ¶ �Õµ�¿ ´^¼   ¶¾³ �QÀ ±�²   ¶�Ã	¶m±q´ � Ã�¼ �oÖ

Ï �o½u� ¼6±q¶¾³�ÊY¼ À ¸{´ �Qµ����H� Ï{ÍE¼   ²Q» ¿ ¼l³ �jÀ ¶ �o  ¶m±q¶m¼ µ ¶ � ³O²uÏ ¿Y�o  ¶ µ ² � Ã�¶m±q´{³O² ��Î ¼ � ±q¶m² �j�QÀ

±�² Öo� Ï �oÖ:µ Ì-¶ � ¿Y�o  ±q¶¾³ �jÀ¾�o l¤ ¶m±�¶ µ ³�´ �o �� ³O±�¼   ¶mÉ6¼l¸SÍ ¡/�Q� ¶ � ³   ¼ �Qµ ¼l¸   ² À ¼�²Q»�Ï�¼l³�´ �>Æ

� ¶ µ Ï µ[�Qµqµ ²H³6¶ � ±�¼l¸�Ã�¶m±q´ � ² �:Æ ³O² �jµ ¼  �Î>� ±q¶m² � ²Q»w±q´^¼ ¿��o  ±q¶¾³ À ¼×Ï �o½u� ¼6±q¶¾³×Ï�²uÏ�¼ � ±6Á

ÑÓ±,¶ µ ³O² � ³ À¾� ¸^¼l¸Ø±q´ � ±,¶ � ³ �^ q  ¼ � ±�¼ ÐH¿ ¼   ¶·Ï�¼ � ± µ ² �ÚÙ0� ±q¶m² �j�QÀ ° ¿ ´^¼   ¶·³ �QÀ Â�²  ��Yµ

¼6Û ¿ ¼   ¶¾Ï�¼ � ± �aÙ °:Â5Û § ±q´^¼ µ ±�²H³
´ �Qµ ±q¶¾³�¸Y¶º¹ �Yµ ¶m² � ¸^²|¼ µ!� ²Q±[´ �lÎ ¼ � ³O² �jµ ¶¾¸^¼  
� Í À ¼

¶ �^Ü�� ¼ � ³O¼�² � ±q´^¼�³O² � Ê � ¼lÏ�¼ � ±5²Q»-¼ � ¼  q½ ¼6±q¶¾³{¶m² �jµ Á



���������	��

����������
��

�!DE;��/2��:?E; NOA<BSB>8:?��E?E;�� ;>?^NS8���B6D�2����H;>R! �2"�
NOA<B>9<;>=ÕRE;� �;>?+RE=Ë8:? NODE; 2�#EAC9<A<N%$ 8��
�/2��:?E; NOACB
B>8H?��&�:T'�@2|NOA<8:?E=×NO8� '�
8QX�A<RE;ËA<?jN@;��(�@2�#E9<;� �2"�
NOA<B>9<;�� 8HNOA<8:?U3�4�? 2*)�AC=+$,�-� ;FN.�
ACBÕNO8(�
8:ACRE2H9/ E9a2H=0� 2|=
� 8:=
N1 �2"�
NOA<B>9<; 8(��#EA·NO= 2��
;2�@;��HTE9a2�� 2|?ER43	;o2|GY95$)RE;76E;>BFN8�9�@8�� NOD+;:6�T;))=@T'�+�d2HB>;F=>3=<�8>30; X:;7�>J
NOD+;?�/8|NOAC8H? 8��{=@8��/;� �2��
N@ACBF9C;>=@� 2�$A#�; =
NO8YB6D�2H=�NOA<BHJB3[DEA<B6D B>2H? 9C;>2HR N@8ªNODE;Ë;F=@B>2� �;S8"�!NODE;F=@;
 �2���NOA<B>9C;F={N@8 NOD+;�3�2|9C9C�y8(��2 NOAD� ;×=��/2H9C9(AC?�B>8(�- �2��
AC=
8:?E3[A·NODªB6D�2"�O2HB NO;��
AC=�NOACB,B>8:9<9CA<=@AC8H?�2H9-N@AD� ;>=>3
�!DE; =
N@8�B6DE2H=
N@ACB>A·N%$F�@;F=@TE9·NO=��9�@8��"=��/2H9<9G#ET+NÕB6DE2H8HNOA<B B6D�2H?'�:;F=Õ8���2|REAa2�#E2|NOA<BËAC?^X|2��@AC2H?^NO=Ô8"��N@DE;
 �2���NOA<B>9C;H� 8HNOA<8:?WB>2HTE=@;FR NODE;I ��@;>=
;>?EBF;!8���NOD+;I�@AJ ' E9C;	8���NOD+;0NO8(�
8:ACRE2H9K� 2��H?E;FN@ACB/��;>9<RUJHNOD+;I E9a2|=��/2
NOT���#ETE9<;>?EBF;HJ�2H?+R#N@DE;
��?EA<N@;�L(2���� 8(�M�O2|REACTE=!8"�&N@DE;� �2��
N@ACBF9C;>=F3
4�?E E2��
N@ACB>T+9a2��FJ�NOD+;N�
AD ' +9C;�A<=!GY?+8O3[?#NO8ÕRE; NO;��
AC8(�@2|NO;�N@DE;�B>8:?,��?E;�� ;>?^N{8��ÒNODE;�;F?E;��0�:;FN@ACB�AC8:?+=

AC?�P08:?^X:;F?jN@AC8:?E2H9Q�Ò8:G�2��/2HGj=SRTPG��U J�N@DE;WR+8(�/A<?�2H?^N{9C8:=
=V� ;>B6D�2|?EAC=0�W#�;>A<?'�/N@DE;W=�NO8YB6D�2H=�NOACB,REAJ�YX
�yTE=
AC8:? 8"��N.�O2" ' �;FRZ �2���NOACBF9C;F= REA<=@B>8QXH;��@;FR[#K$!\�8:9CRE=�NO8:?-J�M)DEA<N@;HJ{2H?ER�L	8�8(]F;��2RT\�M LIU 3 I �!DE;
�@AJ ' E9<;�2"�� E9<A<N@TERE;HJK^`_badc^JjAC??e, EDE;7�@A<Bo2H9f�Ò8(�@AgRhe;��U�AC=58��-NODE;{=O2�� ;{8(�@RE;7��2H=�AC?�PG�!=�i+?E;FXH;��
N@DE;>9<;>=
=>J
8:?E;WBo2H? ;`)� �;>B N�NOD�2�N�NODE;� EDj$�=
ACBF=×8"�wNODE;S�
AD ' +9C;kXrAC?ER+TEB>;FR N.�@2H?E=� �8(��N�8��5;>?+;����H;FNOA<BÔAC8H?E=�A<?2e,�!=
�/2>$�B>8H?E=@A<RE;��@2�#E9J$ REAJl�;��	�9�@8(� NOD�2�N�AC?:PG�!=>3��!DE;�� 2�N@NO;7��AC=�NOD�2|N@e;�!=�2��@; B6D�2"�O2HB NO;��
AD]F;>R:#K$
9C8>3	;��I�/2��:?+;FNOA<B	��;F9CRUJ�DEAD�HDE;��nm!R9mÚA<=	N@DE;
�O2|N@AC8,8��(NODE;� +9a2H=0� 2N '�@;F=@=@T��@;�NO8ÔN@DE;��/2��:?E; NOACB���;>9<R
 '�
;>=@=
T'�@;�U J�9<8O3	;��[2|=� �;>BFNo�@2|NOA<8Ô8��(NOD+;�NO8(�
TE=>JE2H?ER 9a2��0�:;��Ie�D�2"�9�@2H?E8QX/=@DEA5��No3p�!DE;F=@;
�d2HBFN@8(�@=0AC?�6�T;X
;>?+B>;,N@DE;×AC?^NO;7�O2HB NOAC8H?E#�;FN%3	;>;F? NODE;,AC8:?+=�2|?ER�N@DE;@�
AD ' +9C;
#j$8#�8HN@D�B6DE2H?'�:A<?'�/N@DE;,B6DE2��O2HB NO;7�@AC=�NOA<B
�9�@;7qjTE;>?EBFAC;F={8"�&N@DE;
 �2���NOACBF9C;	�/8HN@AC8:?rRyNOD+;N#�8:TE?+B>;>suN.�O2|?E=@A·N�NOAJ�/;V�9�
;�qjTE;F?EB7$HJ�N@DE;
 '�
;>B>;F=@=
AC8:?1�9�@;`X
qjTE;>?+B7$:J(2|?ERªNODE;���$;�@8��9�
;�qjTE;>?+B7$�U�2H?ERØ2"l�;>B NOAC?�� NODE;WB>8:?^NO8HT'�@=�8��5BF8:?E=�N62H?^NN^k_hadc:3�4�?Ø2HRER+A<NOA<8:?UJ
NOD+;7$ªB>2H?��/2HGH;W;7l�;>BFN@=�8��wNOD+;��d2H=
N+X�A<8:?rL(2���� 8(���O2HR+ACTE=�B>8:?E=
ACRE;7�O2�#+9C;H3�L	;>Bo2|TE=@;ÔN@DE;S�/2��:?E; NOACB
��;F9CR AC?�e,�!=0A<=H�WTEB6D 9<8O3	;��5NODE2H?/N@D�2|N�AC?�PG�!=>J+2|N�9C;o2|=
NoJYAC?- '�
;>=@;F?^N0X�RE2>$-�/2HB6DEA<?E;>=FJ,�
;>=@8H?�2H?EBF;>=
AC?^XH8:9<XYAC?���NODE;o��$;�@8"�9�@;�qjTE;F?EB7$ 8���NOD+;{;F?E;��0�:;FN@ACB[AC8H?E=/� 2�$S#�;>BF8(� ;{8"�-AJ�� �8(�
NO2H?EBF;H3Qt�?+;{B>2H? ;k)KX
 �;>BFN�NODE2|N�=� �;>B>A5��B	�y;>2|NOT��@;>=�8���NODE;{REAJl�TE=
AC8:? 2� ' �;o2"�02H9<=@8�#�;>Bo2|TE=@;{NODE;�� 2"�:?E;FN@ACBI��;F9CR/=
N.�
;>?'�|NOD
AC?Ee,�!=[B>2H?�DE2QXH;W2��/2*)�AD�ÔT�� ?E;>2���NODE;×8:T+N@;��!;FR'�:;�8���N@DE;�NO8(�
TE=NRdA<? DEAD�:D;X%mÚREAC=
B6D�2����H;>=�Ul3

�!DE;�\�M L)REAJl�TE=@A<8:?#2��@A<=@;F=��9�
8(� NOD+;×?+8:?,X�BF8:?E=
;��
X|2|N@AC8:?#8��&NODE;�NO8(�
8:ACRE2H9�2H?'�HTE9a2��M� 8(� ;>?,X
NOT�� 8"�Ò2� �2���NOACBF9C;|JK3[D+ACB6DSAC=	2WREAJ�@;FBFN�BF8:?E=
;�qjTE;>?+B>;�8��UN@DE;�XYAC8:9C2|NOA<8:?Õ8���NOD+;�2*)�Aa2|9�=+$;��� ;FN��0$�#K$
NOD+;S�@AJ ' E9C;|3�4�? BF8:?^N.�@2H=
N�N@8 NOD+AC=>J�NODE;WREAJl�TE=@A<8:?ª2|=@=@8YB>AC2|NO;FRu3[A<N@D NOD+;ÔB7$YB>9<8HN.�
8:?��
;>=@8H?�2H?EBF;�#�;`X

v



N%3	;>;>? NOD+;�;>?E;7���:; NOACB�A<8:?E=!2|?ERSNODE;
�
AD ' E9<;�A<=�Bo2HT+=@;>R8#j$Ë=
AD�ÔTE9·N62H?+;>8:TE=0B6D�2H?'�:;F=[8��(NODE;�N@8(�@8:A<R�2H9
2H?'�HTE9a2��G�/8(� ;>?^N@T'��2H?+R N@DE;�� 2"�:?E;FN@ACB�� 8(� ;>?^N[8��ÒNODE;�A<8:?E=F35L08HNOD#B>AJ�@BFTE9a2|N@AC?'�Ô2H?ERSN.�@2� ' �;>R
 �2���NOA<B>9C;F= �O2|N@DE;��ÕNOD�2|? N��O2� ' �;>R 8:?E;F= 8:?E95$ Bo2|? #�; 2"l�;>B NO;FR #j$ NODE;8�@AJ ' E9C;ËN@D'�@8HT'�:D N@DE;#B7$jX
B>9<8HN.�
8:?��
;>=
8:?�2H?EBF;H3 � N@N@;>?^NOA<8:? N@8S �8H=@=@AJ#E9C;�AC?�6ETE;>?EBF;�8���N@DEAC=H�@;F=@8:?�2|?EB>;�8:?/NODE;��
AD ' +9C;kXrAC?ER+TEB>;FR
REA5l-TE=
AC8:? 8��&NODE;×;>?+;����H;FNOA<B�AC8:?E=M302H={R'�O2�3[? A<? K[;7�q3 PoJ&3[DE;7�@;HJ�DE8>3	;FXH;��>J�A<NM302H=	�y8HTE?ER NOD�2|N[N@DE;
B>8H?E=@A<RE;��
;>R#REAJl�TE=@A<8:?1 E9a2�$Y={2��/A<?E8(�I�
8:9C;|3$4�?�e;�!=>J�NODEA<=!REAJl�TE=
AC8:? 302H=[?E8HN{B>8:?+=@ACR+;��@;FR8$H;FN>3

�p�@8(#�2"#E9J$HJ:NODE;[=
N@8�B6DE2H=
N@ACB!REA5l-TE=
AC8:? 8"��N@DE;!;>?E;7���:; NOA<B{A<8:?E=B�/2�$Ô8YB>BFT'�52H9C=
8�AC?Õ2*)�AC=+$;��� ;FN��@ACB
9a2"�/A<?�2��o E9a2|=��/2H=>3��!DE;��/2|N@N@;���AC=�N@D�2|N�N@DE;� �2���NOACBF9C;@� 2��H?E;FN@ACB�� 8(� ;>?^N�;`), �;7�@AC;F?EB>;F=×2Ë=��/2H9C9
#ET+N$?E8HNOA<B>;>2�#E9C;�GjACB6G×AC?×NODE;I �8:A<?jN&8���N@DE;�8(�0#EA<N 3[DE;��
;0NOD+;I� 2"�:?E;FN@ACB/��;>9<RÔ=
N��@;F?'�HNOD A<=Q� AC?EAJ�ÔT'�#3
�!DEA<=w;7l�;>BFN/302H=5REAC=
B>8QX:;7�@;FR�� 8(�@;�N@D�2H?�����$H;o2��
=	2"�:8�3[DE;>? =
N@TER�$YAC?���N@DE;o �2���NOACBF9C;	B>8:?��E?E;�� ;>?^N
AC? N@DE;[8( �;F?�� AD�0�@8(�ÒN.�@2� E=/#j$�\×2��0�@;F?��	��

�m3��n�!DE;7�@;k�y8(�@;|J;3	;�3[A<9C9,�@;7�y;7�wNO8�A<N�2H=��.\�2��0�@;>?Õ;kl-;FBFN��+3

�!DE;u +T'�� �8:=@;#8���NODEA<=-3	8(�@G A<= NO8ÚB>8:?E=
ACRE;7� X|2��
AC8:T+=-� ;>B6DE2H?EAC=0�/= 8���=
NO8YB6D�2H=�NOA<B�REA5l-T+=@AC8H?
8��0;>?E;7���:; NOACB AC8H?E=�AC? e,�!=WA<?ØN@DE;/2�#E=@;F?EB>; 8����u<�� 2HB NOA·X�A·N%$Ø2H?ERÚNO8#;FX|2H9<T�2|NO;  �8:=@=
AD#E9<;ÕAC?�6�T;X
;>?+B>;Ô8��5=
TEB6DØREAJl�TE=
AC8:?�8:? NOD+;ÔB>8:?,��?E;�� ;>?^N�8"�wNODE;,;>?E;7���:; NOACBWAC8:?E=FJ �'�@=
N�8���2H9C9�J�AC?�N@DE;��Ve,���
=� +DE;��
ACBo2|9�N@8(�@TE=F3 �!DE;Ë=�N.�@T+BFNOT��@; 8"��NODE; 3	8(�@GÚAC=×2H=N�y8:9C9<8O3[=F3Ë4�?FeY;>BH3&4@4�N@DE;� E2��
N@ACB>9<;��/8|NOAC8H?
AC=[2|?�2H9J$;]F;>R#AC?SNODE;×2H=
=@T'�- +N@AC8:?SNODE2|N[NODE;�=
N@8�B6DE2H=
N@ACB>A·N%$SB>8H?EREA<N@AC8:?+=[2��@;�=O2�NOAC=+��;>R-JENODE;×2H?�2|9J$Y=@A<=
#�;>AC?��?qjT�2H9CA·N62|N@A<XH;,NO8 2/B>8:?E=
ACRE;7�O2�#+9C;Ô;`)�N@;>?^No3WL08HN@DªNODE; \�M L REA5l-TE=
AC8:?ª2H?ERªNOD+;-Pn$�BF9C8HN��@8:?;X
K[;>=@8H?�2H?EBF;kX�4�?+RETEB>;FR RhP�K[4+U{REA5l-T+=@AC8H?�2"�@;×B>8:?E=
ACRE;7�@;FRUJ�N@DE;W2|?�2H9J$Y=
AC=[;��- E9C8>$YAC?�� N@DE;,=
AD� AC9C2��@A·N%$
8���N@DE;?�
AD ' E9<; 2H?ER 2E302oX:;? �;���NOT'�0#�2|N@AC8:?U3#4�? 2HR+REA<N@AC8:?UJ(NOD+; \�2����
;>?��
T��� E=,8��!NOD+;��/2��:?E; NOACB
� 8(�/;F?^NË2H?+R NODE;E �2���NOACBF9C;1�O2|REAa2H9[BF8�8(�
REAC?E2|NO;�2��@;�AC?^X:;F=
N@AD�^2|N@;>RU3 4�?[e�;FBH3	4@4@4Õ2AL(2��(�O2|?'�:Aa2|?
�y8(�0� 2H9<AC=0� A<=×=
T'�(�:;F=
N@;>R �y8(��N@DE;ÕRE;>=
B��@AJ +NOA<8:?Ú8��0N@DE;/?+8:?�2HREAC2�#�2|N@ACBFA<N%$ª8"�0NOD+;- E2��
N@ACB>9<;��/8|NOAC8H?
Bo2|TE=@;FR #j$ÚNODE;��@AJ ' E9C;/2H?ER N@DE; \�2��0�@;>? ;7l�;>BFN>3 4�? e�;FBH3�4rV NODE;/RE;FXH;>9C8� �;FR �y8����/2H9CA<=�� A<=Ô2� ;X
 E9<AC;>RªN@8ËNODE;ÕRE;7�@A·XH2�NOAC8H?ª8��02��y8(���ÔT+9a2��y8(��N@DE;-\�2����
;>?ØB6D�2H?'�H; 8"��N@DE; � 2"�:?E;FN@ACB@�/8(� ;>?^N>3W4�?
e�;FBH3-V N@DE;WN��O2H?E=
A<N@AC8:?#NO8ËB6D�2|8:=�AC=�AC?^X:;F=
NOAJ�^2|N@;>RUJ�2|?ERªNODE;WB��@A·NOA<Bo2H9 �@AJ ' E9C;,2��- E9CA·NOTER+;,A<=�Bo2|9CB>T;X
9a2�NO;>RE3[A<NOD�N62HGjAC?��ËAC?^NO8Ë2HB>BF8:TE?^N�NOD+; LÒ2"��� 8(�	�@2HREA<TE=�8��5;F?E;��0�:;FN@ACBÔA<8:?E=�2H?ERØ2H?�2|9J$;]>;FR��y8(��N@DE;
\�M L REAJl�TE=
AC8:?S2|?ER8P�K{45REA5l-T+=@AC8H?U3Q�!DEA<=�AC=	RE8:?E;V#K$ TE=@A<?'� 2W?+;73 2HREAa2"#�2|NOA<B�A<?^XH2"�@Aa2|?jN	8���N@DE;
 �2���NOA<B>9C;n�/8|NOAC8H?U3&4�?�e�;FBH3:V�4g �8:=@=
AD#E9<;�B>8H?E=@;7qYT+;>?EBF;>=08"��N@DE;!=
N@8�B6D�2|=
NOA<B!REAJl�TE=
AC8:?Õ2��
;!REAC=
B>TE=
=@;FRU3
e�;FBH3EV�4
40=
T'���/2��
AD]>;F=0NOD+;×8�#+N62HA<?E;>R1�
;>=@T+9<NO=F354�? �  ' �;>?EREA ) � 2H?#;k), '�
;>=@=
AC8:?1�y8(��N@DE;
��;>9<R#9<AC?E;
B>T��
X|2|NOT��@;ÕAC?Ø2?��?EA·NO;`X% '�
;>=@=
T'�@;  E9C2H=��/2ËAC=�RE;��
A<X:;FRU3 �  � �;F?EREA5)ØL R+;>=@B7�@AJ#�;F=�N@DE;Õ2oX:;7�O2��:A<?'� 8��

�



NOD+;� E2��
N@ACB>9<;M�/8|NOAC8H?Ô?E;o2"�	2��@;F=@8:?E2H?EB>;|J;3[D+ACB6D-�@;>=
TE9<N@=5AC? 2�?E;73)2|REAa2�#E2|NOA<B�AC?^X|2��@AC2H?^Nw8�� �/8|NOAC8H?
TE=
;>R A<?Ee�;>B|3EVÔ3

����� ����� � ��������� 

	[��� � � ��
 
������ � ��
 �@���������M������� ��� 
N����
�� �����������
 ��
������ 
 �	��� ����	�	/� 
 ��

�
M ;
#�;��HAC??3[A<N@D 2H?#2H?�2H95$Y=@AC=	N.�@;>2|NOA<?'�WN@DE;
�@AJ ' E9C;�8��(NODE;
�/2��:?E; NOA<B	��;F9CR 2H=[2�302oX:;×8��Ò=��/2H9C9

2��- E9CA·NOTER+;�3[A<N@D:]F;��
81�9�
;�qjTE;F?EB7$H3 4�?Ø8(�@R+;���NO8#2H?�2|9J$;]>;ÔN@DE;Õ;7l�;>BFN,8���NODE; �
AD ' E9<;Ô8:?Ø;>?+;����H;FNOA<B
AC8H?E=>JK30;�BF8:?E=
ACRE;7�0NODE;�GYA<?E;FN@ACB	�@;>=0 �8H?E=@;�8���N@DE;>=
;�AC8H?E=>3���8(�5NODE;�=O2HG|;�8��(=@AJ�� E9<ACBFA<N%$:J(3	;�2H=
=@T'� ;
NODE2|N�N@DE;��/2��:?+;FNOA<B� �;7�
NOT���#�2|N@AC8:?-J��� J�X|2��@A<;>={8:?E95$#2H9C8:?�� N@DE;W9C2����:;×2�]FAD�ÔT�NOD 8"�$NODE;×NO8(�
TE=�2H?ER
AC=ÕB6D�2"�O2HB NO;��
AD]F;>R #j$ NOD+;�9<8:?'�:A·NOTEREA<?�2H9/3�2oXH;ª?jT'�S#�;������� "!$#&%�'QJH3[DE;��
;(%�'/AC= NOD+;E�@2HREACT+=
8��{NODE;1�/2��:?E; NOA<B 2*)�AC= 8���NODE;SNO8��@TE=FJ�! AC=ÔN@DE; ?YT��S#�;7�Õ8���N@DE;SNO8(�
8:ACRE2H9G��;F9CR B>8:A<9C=F3F��2HGjA<?'���*) ;k), R,+�-.!0/BU/3[A·NOD�/ØNOD+;�NO8��@8:A<R�2H9�2H?��:9C;!X|2��@AC2�#E9<;HJ(3	;	3o�@A·NO;�2�3	;>9<95XrGY?+8O3[?/=@8:9<T+NOA<8:? 8��-N@DE;
9CA<?E;o2"�@AD]F;>R/GYA<?E;FN@ACB�;7qjT�2|NOA<8:?��y8(�	NODE;�R+AC=
N@T'��#�;>R  E2��
N!8"�ÒN@DE;� �2"�
NOA<B>9<;�REA<=
N��@AD#+T+NOA<8:?��yTE?EB NOA<8:?2R �1 U
2H=M�y8:9<9C8>3[=>J�B7�q3�K[;7�q33254

�1  7698;:=<8^�R?>,@BADCFEG+IHJA�KF+L!M@�N/GE.U��OQPR�SUT R,V>U
3[DE;7�@;

<W YX�Z\[�;`), �]^+�-`_ba' Zc[edORf>gADCh+i!jN/QUlkUT R v U

PRm >nADC� ooqp +i! oosr T R � U

S A<=UNODE;5TE?' �;���NOT'�0#�;FR� �2"�
N(8��YNODE;5REA<=
N��@AD#+T+NOA<8:?��yTE?EB NOAC8H?UJ r  7tvu � %w+ Rfxy#&z7U,{ A<=UNODE;5B>2H?E8:?EA<Bo2H92H?'�HTE9a2��g�/8��/;F?jN@T'�#J\{ A<=�NODE;M �8:9<8:ACR�2|9;�/2��:?+;FNOA<BG6�T,)�J|%)AC=�N@DE;!REA<=
N62|?EB>;I�9�
8(� N@DE;M�/2 �
8(�w2*)�A<=
8��EN@DE;5NO8(�
TE=>J\u|�UA<=ÒN@DE;G E2��
N@ACB>9<;wX:;>9<8�BFA<N%$×2H9<8:?'�[NODE;H�/2��:?E; NOACBp��;F9CRUJ�@
3o3o3;EC�/;>2H?E=Q#�8:TE?+B>;>suN.�O2|?E=@A·N
NOAJ�/;W2oX:;��@2��:A<?'�EJF>02|?ER}H/2��
; AC?^NO;7�:;��
=>J~N/b��u|��#&%ÔJ�@DN/�E� �AD� �y8(��NODE;ÔN��O2� � �;FR: E2��
N@ACB>9<;>=�2H?ER@DN/�E� �AD�������J�5A�KM3[A<NOD������ =��:?�u � �y8(��N@DE; B>AJ�@BFTE9a2|N@AC?'� 8:?E;>=�3[A·NOD�� N@DE; =O2*�y;FN%$��d2HB NO8(�FJ�AD�
AC=ÔN@DE;  '�
;>B>;F=@=
AC8:? �9�@;7qYT+;>?EBk$:JM^,RB� UWA<=WNODE; ��AJ�O2HB�^>Xh�yTE?EBFN@AC8:?-J	2|?ER �O A<=S '�
8( �8��
NOA<8:?�2H95NO8 N@DE;
�/2��:?E; NOACB	��;>9<RE �;���NOT'�0#�2|NOA<8:?U3

�



4rN@�y8H9C9C8>3[=
�9�@8����/q�3nR,V>U�N@D�2|NoJÒAC?:�:;F?E;��@2H9ÓJ&2E �2"�
NOA<B>9<; A<?^NO;��@2HBFN@=N3[A·NODØNODE;��@AJ ' E9C; N@D'�@8:T��:D
NOD+;��y8H9C9C8>3[A<?'�S�@;F=@8:?E2H?EB>;×B>8H?EREA<N@AC8:? 4

>�@ A�CFE�+iHJA�K +L!M@�N/DE  ��� R �jU

�!DE;��@;F=@8:?�2|?EB>;�R �KU�A<=$NODE;[9C2����:;`XrN@AD� ;kX�=
Bo2H9<;08:?+;HJjAÓ3 ;H3·J^A<N/�/2H?EA5�y;>=
N@=wA<N@=@;>95�f�y8(�$NOAJ�/;�A<?^NO;���X|2H9C=B3	;>9<9
;k)�BF;>;>R+AC?'� N@DE;N �2��
N@ACBF9C;
#�8:TE?EBF;>s�N��O2H?E=
A<N[NOAJ�/;|3�M ;�3[AC9C9 �@;7�y;7�{N@8/A·N�2H=!NODE; �0�:9<8(#�2H9 ���@;>=
8:?�2H?+B>;
#�;>Bo2|TE=@;�A<NÕAC=ÕRE; NO;7��� AC?E;FR #j$ NODE;8 �2���NOA<B>9C; � 8HN@AC8:? 2H9<8:?'� NODE;13[DE8:9<;1#�8:T+?EB>;#8(��#+A<No3 �!DE;7�@;
;k)�A<=
NO= 2 �
9C8YBo2|9 ���
;>=@8H?�2H?EBF;83[DEA<B6D �/2H?EA5�y;>=�NO= A<N@=@;F9J��8:? 2Ú=0� 2H9<9G �2"�
N 8��{NODE;1�:TEA<REAC?�� B>;>?^N@;��
8(�0#EA<N>3F�!DEAC=��
;>=@8H?�2H?EBF;�A<= 3	;>9<95XrGY?+8O3[? 2H?+R B>2H? #�; 8(#+NO2HAC?E;FR #K$ 2|=@=@T��/A<?'� NOD�2|N N@DE; 3�2oXH;kX
 �2���NOA<B>9C;�AC?^NO;7�O2HB NOAC8H?#9C2H=
N@=I�y8(��� [�� A	� IK R9#ET+N
� [�� A	� IC U 4

>gA�C0 7!jN/�� R�
�U

�!DE;  '�@;F=@;F?EB>; 8��	2  �;7�
NOT���#�2|N@AC8:? ?+8HN�?E;>BF;>=
=O2��
AC9J$ 9C;>2HRE=�NO8SR+AJl�TE=@A<8:?UJUA�3 ;|3<J� �2"�
NOA<B>9<;W8(�0#EA<N@=
�/2>$ �
;��/2HAC? �@;7�:TE9a2"�>3 L0T+NËA5��REA5l-TE=
AC8:? 8�BFB>T'�
=2RyN@DE; BF8:?EREA·NOA<8:?E= 8���NODE; 2� ' �;o2��@2H?EBF;ª8���N@DE;
�@AJ ' E9<;kX�A<?ERETEBF;>RSREA5l-T+=@AC8H?�2"�@;�8(#+NO2HAC?E;FR AC?8e�;FBH3�V�UlJ�A<N!A<=M�@;o2|9CAD]F;>R#2H9<8:?'�ÔNOD+;×B6DE2��O2HB NO;7�@AC=�NOA<B>=[8��
NOD+;×;7qjT�2|NOA<8:?*PR�S  �+J�AÓ3 ;H3·J�2H9<8:?'�ÔNOD+;×=�N.�@2HAD�:D^N[9<AC?E;F=!AC?SNODE;�� r T p � =0 �2HB>;�RE; NO;7��� AC?E;FRE#j$

r � !0�>gADC p  B>8H?E=
N�� R��(U

4�? N@DE;/2�#E=@;F?EB>;/8���N@DE;��
AD ' +9C;HJ��pq�3nR��jU�$YAC;>9<RE=×2H?Ú;FXYACRE;F?^NÔB>8H?EREA<N@AC8:? r  B>8:?E=�NQ3 �{8HNO;ÕNOD�2�N
�pq�3 R��jU&B>2H? #�;!8�#+N62HA<?E;>R 2H9<=@8
#j$ÔT+=@AC?���N@DE;!=0$;�-�/; N.�+$S '�
8( �;7�
N@AC;>=w8"��N@DE;M�@;F=@8:?�2|?jN5N@;���� AC?ÔN@DE;
 �2���NOA<B>9C;	L(2��(�@2H?'�:AC2H?UJj=@;F;Ne�;>B|3+4@4
463 � =	=@DE8>3[? AC?1eY;>BH3YVÔJ�A<Nn�@;� ��@;>=
;>?^NO={2H?Ë2HREAa2"#�2|NOA<B�A<?^XH2"�@Aa2|?jN
8��ÒNODE;��
;>=@8H?�2H?^NV� 8HN@AC8:?U3

� BFB>8(�
REAC?'�!N@8�NODE;pqjT�2H=
A5Xr9CAC?+;o2���NODE;F8(�0$HJ�N@DE;wREAJl�TE=
AC8:?�BF8�;�� B>AC;F?^N&A<=  '�
8( �8��
NOA<8:?�2H9uNO8�� <�� P>Ju=
;>;
K[;7�q332Q3n�!D+AC=[AD�- E9CA<;>=�NOD�2|NU< AC=[;>=
=@;F?jN@Aa2H9<9J$/NODE;�?E8(�0� 2|9CAD]F;>R��
T'�- SNOD�2�N�2� �2"�
NOA<B>9<;�;k), �;7�@A<;>?EBF;>=
RET'�
AC?'�/NODE;��@2H?ERE8(� 302H9CG�3��!DE; AC?^N@;��(�@2H9&N@D�2|N�RE; NO;7��� AC?E;F=�< B>8:?^N62|AC?E=�9C2����H;� �2��@2�� ;FNO;7�@= R?!
2H?ER A�C #yA�K U5AC? NODE;�2"���:T'� ;>?^N08���NODE;�;k), �8:?E;>?^N[A<?/NOD+;�AC?^NO;7�(�O2|?ERU3p�!DE;7�@;7�y8��@;HJ�8:?E95$ N@DE;� �8:AC?^N@=
RE; NO;��0�/A<?E;>R #j$WN@DE;[9C8YBo2H9;�@;F=@8:?E2H?EB>;[BF8:?EREA·NOAC8H?�� 2HA<?E9J$�BF8:?^N.�
AD#ET+N@;�NO8�NOD+;!AC?^NO;7�(�O2H9�3&4b��NOD+;!9C8YBo2H9
�@;F=@8:?E2H?EB>;[B>2H?E?E8HN58YB>BFT'�5RET'�
AC?'��N@DE;M �2���NOACBF9C;�8���#EA·N62H9,�/8HN@AC8:?-J < AC=$;`)� �8:?E;F?^NOAa2|9C9J$,=��/2H9<9Ó3 ��8HN@;
NODE2|NÔ9<8�B>2H9/�@;>=
8:?�2H?+B>;>= �
;>=@T+9<NÔA<? �
T'�- E=W8"�o �2��
N@ACBF9C;>=,;FXH;>?F3[A<N@DE8:T+NÔ2u�:9C8�#�2H9/�@;F=@8:?�2|?EB>;|JH#+T+N
NOD+;>? NODE;�;7l�;>B NO={8��ÒNODE; �
T'�- E=[RE8Õ?E8HN�2HBFB>T'�ÔT+9a2|N@;H3






�������������	��

���	��������� ¦���� �����
����� �� 

P0;���N62HA<?ÚBF8:?EBF9CTE=
AC8:?E=�B>2H?:#�; R'�@2�3[?A#j$Ø2H?E2H9J$;]>A<?'�ËNOD+;S�yTE9J��9<9D� ;>?^N�8"�	N@DE;��@;F=@8:?�2|?EB>; B>8:?;X
REA·NOAC8H?E=>3�M)DE;F?=>� �+JUN@DE;��:9<8(#�2H9 �@;F=@8:?�2|?EB>;ÕAC=�;>=@=
;>?^NOAC2H9C95$�N@DE;��@;F=@8:?E2H?EB>; #�;FN%3	;>;F?ÚN@DE;� �2�� X
NOA<B>9<;� �8:9<8:ACRE2H9$2H?+R NO8��@8:A<R�2H9B� 8HNOA<8:?E=FJ 3[DE;��
;o2H=×NODE; 9C8YBo2H9�8:?E;ÕRE;FN@;��0�/A<?E;>=�NODE;- �2���NOA<B>9C;ÔN@T'�@?;X
AC?��u �8:AC?^NO=FJLN/Y �+3 L08HNOD NODE;F=@;?�
;>=@8H?�2H?EBF;>=Õ2��
;��@;F=� �8:?E=
AD#E9<;��y8(��NODE; \�M L�R+AJl�TE=@A<8:?U38�!DE;
�@AJ ' E9<;kX% E2��
N@ACB>9<;5AC?^NO;7�O2HB NOAC8H?ÔNOD'�
8:T'�:DÔN@DE;>=
;��
;>=
8:?�2H?EBF;>=5RE8Y;>=w?E8|NwB6D�2H?'�H;�NODE;M �2"�
NOA<B>9<;G�/2��:?E; NOACB
� 8(�/;F?^N�Rd2 NO;7���  '�
8( �8��
NOA<8:?�2H9�NO8 o # oqp A<=�2�#+=@;>?^N�A<? �pq�3pR � UI�y8(��>� �jU 3M�!DE;7�@;k�y8(�@;|J�NOD+;��O2OX
REAC2H9	R+AJl�TE=@A<8:? 8YB>B>T��@= AC? N@DE;?302>$ NOD�2�NÔNODE; #E2H?�2H?�2 N@AD E= R�N/  �� �8:AC?^N@=�U,9<AC; 8H? NODE;ËBFT'�
XH;>=
8�� � R?% T�!�U� �B>8:?+=
NQJ 3[D+;��@;"!�A<=�2ËB>8Y8(�
REAC?�2�NO;WA<?ªNODE;,X:;���NOA<Bo2H9$R+AD�@;FBFN@AC8:?U3�4�?:e;�!=�N@DE;7$u� 2�$
B>8H?E=@A<RE;��@2�#E9J$#REA5l-;7�V�9�@8�� N@DE;w%  B>8:?+=
N�9<AC?E;F=>J-;F=� �;>BFAa2H9<9J$ AC?�NODE;S�
;��:A<8:?u3[DE;7�@;WN@DE;��@AJ ' E9<;,A<=
9a2"���:;|3
�!DE;7$ Bo2H? ; X:;>?:#�;ÔB>9<8:=@;FRUJU=@;F;$��AD�+3�V:3
�!D+;� �2��
N@ACBF9C;>=�3[A<N@DªNODE;�#�2|?�2H?�2/N@AD E=�9J$YAC?'� 8:?
NOD+;>=@;×B>T��
X:;F=�3[A<9C9U?+8HN[REAJl�TE=
;��9�
8(��2� E9C2H=��/2+3

L�;FN	TE=	BF8:?E=
ACRE;7��N@DE;	#�8:TE?+B>;�2H?ER� ��@;>BF;>=
=@AC8H?��9�@;7qjTE;>?EBFAC;F=>J,3[D+ACB6DË2"�@;{B>8:?^N62|AC?E;FR AC? �pq�3 R �KU 3
K[;>=
N��@A<BFNOA<?'�Ô8:T��@=@;F9<XH;>=!NO8ÔN@DE;�?�2��0�@8>3IX�8(�0#EA<Nn30;F9C9 XrN.�@2� ' �;>R  �2"�
NOA<B>9<;>=>JK3	;×B>2H? TE=@;�N@DE;
�/2��:?E; NOACB
��;F9CRªA<?�NOD+;@�y8(�0� �?R$#(U� *� R%#$ �jUF��� d d #|P # v J 3[D+;��@; � d d  o P �w# o #�P � &('�'>3	�!DE;>?�3	;Ô8(#�N62HA<?A�K� Qu�) * � d d #'R v ��'`U,�Gcl#'R%+ ��U�2|?ER(A��� �+�R?�lu � ' #,+(U�� � I � � I' o 9C?��w# o
- � &('�'oJ 3[DE;7�@; ��'×AC=�N@DE;�/2��:?E; NOACB��E;>9CR 2|N[NODE;N�/2��:?E; NOACB�2O)+A<=>J �Gc,AC=[NODE;N �8H9C8:A<R�2H9 �/2��:?+;FNOA<B���;>9<RUJsu&� 'U /.cu�#�R v %�'�U[A<=
NOD+; B6D�2��O2|BFNO;7�@A<=
NOA<BÔR'�
AJ��N�XH;>9<8�BFA<N%$:J0.  u #yADCs'>J�ADCs'
 x5��' #'Rft7z�UlJ � AC=�N@DE;Ô;F9C8:?'�:2|NOA<8:? 8��5N@DE;
 E9C2H=��/2 B��@8H=@={=@;>B NOA<8:?UJ1+Õ2H?ER2#Õ2��@;�N@DE;@�@2HREAC2H9/R96ET,)'U{2H?+RE �8:9C8HACR�2H9�B>8Y8(�@R+AC?�2|N@;>=FJ'�@;F=� �;>BFN@A<XH;>9J$HJ
2H?ER

-
 3+\#&%�'o3E�!D+;?� 2"�:?EA<N@TERE; 8���AD�G#yA�K	�(�@8>3[=�3[A·NOD N@DE;��@2|NOA<8�8"��LÒ2"��� 8(���O2HREA<TE=,N@8�N@DE;

 E9C2H=��/2�=
AD]>;"iwNODE;7�@;7�y8��@;HJ�AC? e,�!=WA<N,Bo2H? #�;��WTEB6D 9a2��0�:;���NODE2H? AC? PG�!=>3��Ò8ª; XH2|9CT�2|N@; AD�G#yA�K
J
2|N��&�
=
NoJ�3	; NO2HGH;ÕNOD+;-�/2��:?+;FNOA<BS��;>9<R A<? NODE; �
=�N62H?ERE2��@R �1�y8(�0��JF�  ��'OR,V
+

-
BF8:=�#(Ul354{=@A<?'�

��e;���  �2��O2"�/; NO;��
=
R?%�'U 76 
98�V �
�5B7� J��* ��� � ��J;:} /6
�5G|;FV
U02H?ER 2H=
=@T'� AC?��
-
 ��� 
�J��  

-
�w# �Gc
 V � 
YJ�30;
��?+R#N@D�2|N^AD��#yA�K=< Vy# v J,3[DEACB6D AC?+REACB>2|NO;F=�NOD�2|NG30;F9C95XÓN.�@2� ' �;>R  �2���NOA<B>9C;F=M� 2�$
#�;WB6D�2��@2HBFN@;��
AD]>;FRr#j$ AD�G#5ADK?>< VH3���T'��NODE;7��� 8(�@;|J�A<? DEAJ�:D,X%m REAC=
B6D�2����H;>=�8��/e,�!=
� d d RE;>B7�@;>2H=@;F=>J
NODjTE=[RE;FB��
;o2H=
AC?'�ÕNODE;�#�8:TE?EBF;
�9�@;�qjTE;F?EB7$AR?� d d Bo2|?#; X:;F?u#�;>B>8��/;�?E;7�^2|N@A<X:;|J�AC??3[DEA<B6D�B>2H=@;�N@;o2�� X
R'�
8( Ø8(��#EA·NO=�2" ' �;>2��A@kUl3,M)DE;F? � d d >

-
#ET+N � o �w# o + �CB % � I' N@DE;>?�AD�G#yA�KDB V:3S�!DEA<=�AD�- E9CA<;>=

NODE2|NH �8:A<?^NO=p3[A<N@D�u �  �×R+AC=O2" ' �;>2��	R�2H9·NODE8HT'�:D 2N E2��
N@ACB>9<;!Bo2H?��@;7� 2HA<?ÔN.�@2� ' �;>R A<? NODE;� �8H9C8:A<R�2H9

�



REAJ�@;>B NOA<8:?fU J;3[DEACB6DE�@;FRETEB>;F={N@DE;�?jT'�S#�;��[8��g �2��
N@ACBF9C;>=[2*l-;FBFNO;FRE#j$SN@DE;@\�M L�REA5l-TE=
AC8:?-3
�!DE; Bo2|9CB>T+9a2|N@AC8:?E= Bo2"���@A<;>R�8:T�N�3[A<N@D NODE; B>8YRE;:t�K�L04%� ��� � BF8:?��&�0�/;FR NODE;F=@; BF8:?EB>9<TE=@A<8:?E=F3

P�2H9<B>TE9C2|NOA<8:?E= 3	;��
;n �;��+�y8(��� ;>R
�y8(� 6 �OX�GH; V RE;>T+N@;��
ACT'� A<8:?E=�AC?×2H?���e;���  +9a2H=0� 2G3[A·NODNm� v 
��S3
�!DE;�BF8:?E=
ACRE;7�@;>R ;7qjTEAC9<AD#'�
ACT'� A<=�B6D�2��@2HBFN@;��
AD]>;FR�#j$,N@DE;I '�
;>=@;F?EB>;!8"��2V�/A<?EAD�WT'� 8���N@DE;I�/2��:?E; NOACB
��;F9CRW=�N.�
;>?'�HN@D8RyN@DE; �+� 2��H?E;FN@ACBwX|2H9C9<;7$ �KU�?E;o2��(NOD+;08:T+N@;��&;>R'�:;	8��EN@DE;	N@8(�@TE=FJ:=@;F;^��AJ�E3cV:3���2���NOACBF9C;F=
3	;��@;09a2HTE?+B6DE;>R��9�
8(�  �8HAC?^NO=C3[A<N@D #  �+3 �g�@2� ' �;>R� �2"�
NOA<B>9<;>=Ò9C8YBo2|N@;>RWA<?×N@DE;�8:T�NO;�� �@;7�:AC8H?@3[DE;7�@;

o �w# o +�� ��30;7�@;��y8HTE?ERUJ 3[DE;��
;o2H=�A<?�N@DE;ÔAC?^N@;��@?E2H9C�@;��HAC8:?UJf3[DE;7�@; o �w# o + > �+J  E2��
N@ACB>9<;>=[NOD�2�N
3	;��@;×N.�@2� ' �;>R� �8:9C8HACR�2H9<9J$-#ET+NV �2H=
=@AC?�� AC? NOD+;,NO8��@8:A<R�2H9UREAJ�@;FBFNOA<8:?E3	;��
;W8(#+=@;���X:;FRU3	�!D+;@�y8(�0�/;7�
3	;��@;×B6D�2��@2HBFN@;��
AD]>;FRE#j$ AD�G#yA�K�< Vy# � +�V5# 
�3

�!DjTE=>J�AC?-e,�!=GAD� >< A�KO3g�!DE;��
;7�y8(�
;HJY9a2��0�:;kX Ho�
;>=@8H?�2H?EBF;>=	NO2HGH;o E9C2HB>;NRfHD<Y! � V>U 3 � qjTE;F=+X
NOA<8:? 2��
AC=@;F=[8���D+8O3 A<N{2"l�;>B NO=!NOD+;�\�M L)REAJl�TE=@A<8:?U3B�Ò8ÕB>9C2��@A5� $ NOD+AC=MqjTE;>=�NOA<8:?UJ'3	;,2" ' '�@8�)�AD�/2|N@;
NOD+;N E2��
N@ACB>9<;�� 8HNOA<8:? 2H9C8H?'�ÔNODE;�9C2����:;�2�]>AJ�ÔT+NOD 8��ÒNOD+;�N@8(�@T+=�#j$

/~ mAD��[ �I�,# KY=
AC?^A�K [ R	��U
R$# K
� ��A<=&NOD+;I#�8HTE?EB>;[2|?'�:9C;�U J*3[DEACB6D A<= �
TE=
N@AJ��;FRS�y8(�&N@DE;I3	;>9C9YN.�@2� ' �;>R� �2���NOA<B>9C;F=>3g<�;7�@;�NOD+;G�&�@=�N
NO;7��� RE;>=
B��@AJ#�;F=�=@9C8>3 �@;7�:TE9C2���� 8HNOA<8:? RET+;ÕN@8  '�@;FB>;F=@=@A<8:?UJ�3[DE;7�@;o2|=�N@DE; =@;FB>8:?+R 8:?+;ÔRE;>=
B��
AD#�;>=
#�8:TE?EBF;#8H=@B>A<9C9C2|NOA<8:?E=>3 4b��N@DE; B>8:?+REA<N@AC8:? 8��	�:9<8(#�2H9n�@;>=
8:?�2H?+B>;#AC= =O2�NOAC=+��;>R-J �pq�3�R	�(U,NO2HGH;F= N@DE;
�y8(�0�h4

!(/} *+�H�����
w=@A<?���T R$6(U

3[DE;7�@;��� v[.A�KOJ�
� Y!h�,# K63�4rN��y8H9C9C8>3[=I�9�
8(� �pq�3QR%6jU0NOD�2�N{N@DE;�9C8YBo2H9 �@;>=
8:?�2H?+B>;HJhN/} �+J�8�BFB>T'�
=
2|N�N@DE;�� 8(�/;F?^NO=�����RE;FN@;���� AC?+;>Rr#j$ B>8H=����
 Hy#�
+3��!DEAC=�AJ�� E9<AC;F={N@D�2|N�N@DE; 9C8YBo2H9 �@;F=@8:?E2H?EB>;ÕA<=
 �8:=@=
AD#E9<;@ '�
8QX�A<RE;>R#NOD�2�N�NOD+;@�:9<8(#�2H9�8H?E;WA<=�B6D�2"�O2HB NO;��
AD]F;>R�#j$ �3H�� > 
E3���T'��NODE;7��� 8(�@;|J�NODE;,9C8YBo2H9
�@;F=@8:?E2H?EB>;#8YB>B>T��@=Õ?E;o2"� # K,8:?+9J$ �y8�� �3H�� � 
'iH3[DE;>? �3H�� >< 
+J�A·NÕ2� ' ��@8^2HB6D+;>= NODE; ;7qYTE2|NO8(�
Aa2H9
 E9C2H?E;�8��ÒNODE;�N@8(�@TE=F3�L0;>B>2HTE=@;×8��ÒNODEA<=>J+N@DE;�=
NO2|NOA<8:?�2��+$KXb ED�2H=
;
�/; NODE8YRUJ�3[D+ACB6D#8:?E;�TE=@TE2H9C95$ËTE=
;>=
NO8SB>2H9CBFTE9a2�NO;WN@DE;��O2HR+Aa2H9 �
T'�- E=�Bo2HT+=@;>R:#j$ N@DE;��@AJ ' E9C;WAC=�2� � E9CA<Bo2�#E9<;,8H?E9J$E3[DE;>? �3H�� > 
E3N�!DE;
� ;>?^NOA<8:?E;>R1� ;FN@DE8�R $YAC;F9CRE=I�y8��^<~4

<W A	� IK _ P��' Z��qx a��  �A	� IK 6��' I � P v��
���� � � ;k), �� -! � ��� �

�
=��H? �� �#"%$�T R'&(U

�



3[DE;7�@; �  v!(/�J � �� � � �Y! � Z^P /�#&Z��+P �  ) 
 P +IH P 3&M ;[8(#E=
;���X:;[NOD�2|N �/q�3 R'&(Ug '�@;FREACB NO=G< � �
�y8(� � H � � 
ERdAÓ3 ;H3·J�AC?,��?EA<N@;
�O2HR+Aa2H9��
T'�� +={8"�&N@DE;@ E2��
N@ACB>9<;>Ul3Ht�? NOD+;×8|NODE;7�{DE2H?ERUJ�NOD+;×A<?^NO;����O2H9UA<?
�pq�3 R v U�Bo2|?8#�;�;o2H=
AC95$ËBo2|9CB>T+9a2|N@;>R ;k)+2HB NO9J$ 4

<  �JK�� : R 
jU T R,V �(U
3[DE;7�@;�� : R 
KU	A<=�NODE;×L0;F=@=
;>9C�yTE?EBFN@AC8:?-J�3[DEACB6D#Bo2|?E#�;×2� ' '�
8>)�AJ� 2|N@;>R 2H=M�y8:9<9C8>3[=94

� : R 
jUG��� v� 
 BF8:=  
 + � H
v + �

�
" �y8(��H � 
�T � : R 
KUG� ����� 

 I�� � �y8(��H� 
 �YV � R,V\V>U

��8|NO;ÔNODE2|N�NOD+;Õ2��� +9CA<N@TERE;,AC?ªNOD+;S�&�@=�N�;k), '�@;F=@=
AC8:?Ú8�� �pq�3pR,V\VOU{;k)�B>;F;>RE=�� : R HOU�TE?E9<;>=
=�
 � � V:3
M ;�B>8:?+B>9CT+RE;V�9�@8�� D+;��@;�NOD�2|N	NODE;�=
N62�NOAC8H?�2��0$jXb ED�2H=
;V� ;FNOD+8�R? ��@8QXYACRE;F=!2��:8Y8�RË2� ' '�
8>)�AJ� 2|N@AC8:?
3[DE;F?~H � 
uRyN@DE;>? �� �^� 
KUl3n�!D+;W=O2"�/;
�y8(�0�ÔTE9a2S�y8(�U< 8(��2 � 8(�@;×2� ' ��@8( '�
Aa2|N@;�8:?E;N�:A<XH;>?E#K$
NOD+;×=
;>BF8:?ER#;k), '�@;F=@=
AC8:?�8�� �pq�3 R,V&VOU0Bo2H?8#�;�TE=@;FRE�y8(� � H�� >< 
+3�M)DE;F? �3H�� � 
EJ�< AC=�XH;��+$ =��/2H9C9
2H?ER8�O2" EACRE95$ R+;>B��
;o2H=
;>=�3[A<NODhH:3

���Q�	���D�0�	��
�� � �;�����
	� ¦�� � � �;�����
� �  
4�=
AC?'� �/qj=F3�R��(U52|?ERrR �KU JK30;���?ER N@D�2|N�NODE;{B6D�2H?��:;�8��-NODE;�� 2"�:?E;FN@ACBo� 8(�/;F?^NoJ � p J+2|?ER/N@DE;B6D�2H?��:;/8"�	N@DE;ÕBo2H?E8H?EACB>2H952H?'�:T+9a2���� 8(� ;>?^NOT���J � r JÒR+T'�@A<?'�SNODE;ÕREA5l-TE=
AC8:?Ú2��
;ÕB>8:?E?+;>BFN@;>R 2H=�y8:9<9C8>3[=94

� r  *+ @ � E � p@�N/�EF�bH9A�K #J! � R,V v U
4�? �H;>?E;7�O2H9�JÒN@DEAC=�;�qjT�2�NOAC8H? AJ�� E9<AC;F=�NOD�2�N@3[DE;F?�� p�� �+J(NODE;- �2���NOACBF9C;F=N� 8QX:;/2HB��
8:=@=×NODE; 6�T,)
=@T��0�d2HBF;>=>3 L0T+NSN@DEAC=SR+8�;F=#?+8HN#?E;>BF;>=@=@2��@A<9J$Z� ;o2|?)N@D�2|NSN@DE;2 �2��
N@ACBF9C;>=?3[A<9C9�;>=@B>2� �;:�9�
8(� N@DE;

 E9C2H=��/2+3
L�;FNËT+=ËB>8:?+=@ACR+;���3	;>9<95XrB>AD�
B>TE9C2|NOA<?'�2 �2���NOACBF9C;F=>3 ��8(� N@DE;��#J!TE=
AC?'�ÚNODE;ªR+;7��?EA·NOA<8:? 8�� r JG3	;8(#+NO2HAC?ËN@DE;��@;F9a2|N@AC8:?E=
DEAD 

� r � + x z � @f{�E�+ ��' %�'u � � p � R,V � U
P08(�S#+AC?EA<?'� �pqY=F3gR,V v U�2|?ERAR,V � U�2|?ER�T+=@AC?�� �w{I 7��' �;+ � +&# �YJ�3	;N��?+R 4

6



� @$+&E��Q+ �,.v �
-

����AD�G#yA�K�� Hy#9!���I����AD�G#yA�K�� Hy#9! �"*FT R,V �jU
3[DE;7�@; *  p ��' # : 3[A·NOD :  t uYP�# v A<=ÔNODE;1 EA·NOB6D,X�2H?'�:9<;? �2��@2�� ;FNO;7�>3 4�? NODEA<= ;�qjT�2|N@AC8:?-J^H
AC=�]>;7�@8 8(�/?E8HN��/8(�
;�N@D�2H? 8���N@DE; 8��@RE;7�Ë8���TE?EA·N%$ i�8HN@DE;��+3[AC=@;|J!NODE;ªBF8:?EREA·NOA<8:?E= 8���NODE; 9C8YBo2H9
2H?ER1�:9<8(#�2H9 �@;F=@8:?�2|?EB>;F=�2��
;�?E8HN[BF8:?E=@A<=
N@;>?^No3H�!DE;��
;7�y8(�
;HJ'3	;�?E;��:9<;>B N!NODE;�=@A<RE;�#E2H?ER8�@;>=
8:?�2H?+B>;>=F3
�!DE;F?UJ5AJ��N@DE; NO8��@8:A<R�2H9H '�@;FB>;>=
=@A<8:? AC=Ô?+;��:9<AD�:AJ#E9C;|JC3[D+ACB6D AC=×NODE;ËB>2H=@; AC? PG�!=FJ �pq�3oR V �KU�$YA<;>9CR+=
� @$+&EU� �+3{L0T+N�AC? D+AD�:D,Xbm  E9C2H=��/2H={8��He,�!=�N@DE;� ��@;>BF;>=
=@AC8H? 8��B3	;>9C9 X�BFAD�@BFTE9a2�NOAC?��- E2��
N@ACB>9<;>=�� 2�$
#�;V�O2�NODE;7�0=
N��@8:?���#�;FBo2HTE=
;�8���N@DE;�9C2����:;Ve�D�2*�9�O2H?E8QX/=@DEA5��No3 � �&2HGjAC?'� A��= P
 .cu #&%�P' J,3[D+;��@; P
 �YV
AC=[2� �2"�O2�� ;FN@;��!RE; NO;��0�/A<?E;>R8#j$ËNOD+;�eYD�2"�9�O2|?E8QXS=@DEA5��NoJ � 3	;�8(#+NO2HAC? 4

� @$+&E@$+&E � + ��� P
&� �"*
v � R V �I��� P
 .`#&%�'`U . P@$+&E P T R,V 
�U

��8(�WA<?E=
NO2H?EBF;HJB�y8(� �� V � 
�J��L "V � 
�J=.`#&%�'� � � v J 
~ � J52H?ER��"*� ��� 
�J��pq�3MR V 
(U�$YA<;>9CR+=
� @$+&E #�@$+&EG *+���� 
�R%. P #�@%+\E P 3p�!DYT+=>J�NODE;�REA5l-TE=
AC8:?S8"�&N@DE;
30;F9C95XrB>AJ�@B>T+9a2|N@AC?'�@ �2��
N@ACBF9C;>=FJE;FXH;>?83[DE;>?
 '�
;>B>;F=@=
AC8:?�AC=!=
N��@8:?��EJ�Bo2H? D�2"�@RE95$ �@;F=@TE9·N[AC?#2 B>8:?E=
ACRE;7�O2�#+9C;� �2���NOACBF9C;�R+AC=� +9a2HBF;�� ;>?^No3

<�8>3	;FX:;7�>J�N��O2� � �;FR)2H?ERZ�/2����:A<?�2H9<9J$ BFAD�
B>TE9C2|NOA<?'�  �2"�
NOA<B>9<;>=��/2�$ #�;ª=�N.�@8H?'�:9J$ A<?�6�TE;F?EB>;FRU3
�!DEA<=ËB>8:?+B>9CT+=@AC8H?!�@;F=@TE9·NO=?�9�@8�� N@DE;u�y8:9<9C8>3[AC?�� ;�qjT�2�NOAC8H? 8(#+NO2HAC?E;FR!�9�@8(� r � +�x|@f{�E #&z#2H?ER
�pq�3 R��jU 4

�h@%+\E@%+\E � !h� �"*
v ��> .^P@$+&E P � R,V �(U

�pqjT�2|NOA<8:? R,V �jU�=
DE8>3[=�NODE2|N ��+ B>2H?u#�;W2"#�8:T�N{N@DE;N E9a2H=0� 2��@2HREACT+={R+TE;×N@8 N@DE;N�@;>9C2|NOA·X:;F9J$S9C2����:;
�O2�NOAC8".^P #��^P�A<?�e;�!=>3�L0T+N{NODEA<=�3[A<9C9�#�;×N@DE;WB>2H=@;,8:?E9J$�3[DE;>?ªN@DE;@�
;>=
8:?�2H?EBF;�3[ACR�NOD A<=[=@T�� B>A<;>?^N
�y8(��N@DE;��@;>=
8:?�2H?+B>;>=[NO8 8QX:;7�@9a2" #A<?#2Õ9C2����H;
 �2��
N[8"�&N@DE;� E9a2H=0� 2�3
4rN A<=/8"��AD�- �8(�
NO2H?EB>;ËN@8 Gj?E8>3 NOD+;#N��O2 �
;FBFNO8��@AC;F=/8"��NOD+;E� 8HNOA<8:? 8���N@DE;u�
;>=
8:?�2H?EBF;u �8:AC?^N@=

RET'�
AC?'�ËN@DE; REA5l-TE=
AC8:?-3 � ?Ø;�qjT�2|N@AC8:?��y8(��NODE;7� Bo2H?r#�; 8(#+NO2HAC?+;>Rr#j$ TE=
AC?'� �pqj=>3HR�
(U J/R �jU JU2H?ER
NOD+;×R+;7��?EA·NOA<8:?E=!8�� r 2H?ER p 3$M ;
��?ER 4

v >! {M+ > P % P �! P + . P �  )B>8:?+=
N5T R,V ��U
3[DE;7�@;�{  {VRf% T�!VU J .v . R?% T�!�U J��  � R?% T�!�U 3 �!DE; =
;>BF8:?ER�NO;7��� DE;��
; AC= N%$; EA<Bo2H9<9J$
=��/2H9<9Ó3M�&2HGjAC?'� N@DEAC={AC?^N@8Ë2HBFB>8:TE?^N>J 30;WB>8:?EBF9CTER+;,NODE2|NV3[DE;F? .SAC={=��/2H9C9�JENODE;��@;>=
8:?�2H?+B>;S �8:AC?^N@=

&



� 8uXH; 2� ' ��@8�)�AD�/2|NO;F9J$#2H9<8:?'� 6�T,) =
T'�0�d2|B>;>=7iUNODE;7�@;k�y8(�@;|J�NOD+;S�/8|NOAC8H?�RE8Y;>=�?E8HN�9<;o2HR�NO8S2 9<8:=@=�8��
NOD+;� �2���NOA<B>9C;F=SRyTE?E9<;>=@=�NODE;@ �2��
N@ACBF9C;>={=
N��@A<GH;WN@DE;@302H9C9C#�;>B>2HTE=@; 8"�B��?EA·NO;�.SR+T'�@A<?'�/N@DEAC=��/8|NOAC8H?fU 3
t�? N@DE;#B>8:?^N.�@2��0$HJn3[DE;F? . A<= 9a2��0�:;HJ5NOD+;E�
;>=@8H?�2H?EBF;E �8:AC?^N@=-� 8QX:;�2� ' '�
8�)+AJ� 2�NO;>95$ 2|9C8:?'� N@DE;�* B>8H?E=
N�9CA<?E;>=�Rd2H=[AC?SNOD+;×B>2H=@;�8��&NODE;@\�M L�REAJl�TE=@A<8:?fUlJ,3[DEA<B6DE�/2�$ �@;F=@TE9·N[AC? ;>=
Bo2� �;,8"�&N@DE;
 �2���NOA<B>9C;F={N@8 NOD+;�3�2|9C9Ó3	�&8 8(#+N62|AC? BF8(���
;>=0 �8:?+REAC?'� B>8:?ER+A<NOA<8:?E=FJ-A<N�AC=�B>8:?^XH;>?EA<;>?^N�NO8Ë;F9CAJ�/A<?�2|NO; >
AC? �pq�3 R,V ��UG#K$1� ;o2|?E=!8�� �/q�3gR�
�U 4

v �
.% {M+i��. P R V � � P U� BF8:?E=
N T R,V 6(U

3[DE;7�@; � Rf% T�!VU��Qu|��# u� Q>B% #'R?!2.;U�A<=�NOD+;S EA<N@B6DØ2H?'�:9<;WA<? NODE;� �8:A<?jN�8��wNOD+;Ô9C8YBo2H9 �@;F=@8:?E2H?EB>;|3
��8|NO;�NOD�2|N �  B>8H?E=
N�3[DE;>?(� %  B>8:?+=
NQ3	4rN	�y8:9<9C8>3[=I�9�@8�� �pq�3QR,V 6jU0NOD�2|N[N@DE;@ E2��
N@ACB>9<;>=o� 8uXH;
2� ' ��@8�)�AD�/2|NO;F9J$S2|9C8:?'� N@DE;N6ET,)�=@T'�+�d2HB>;F=�2H?+RUJ�NODE;7�@;7�y8��@;HJ�2��
;�3	;>9<95XrB>8:?��E?E;>R83[DE;>? R93	;Ô2H=
=@T'� ;
NODE2|N!NODE;�B6D�2|?'�:;×8���� RET'�
AC?'�ÔN@DE;��/8|NOAC8H?SAC=?<

-
��'kU

.
+ �

� ��'R V � � P U � R,V &(U
�pqjT�2|NOA<8:? R,V &jU�Bo2|? #�; ;>2H=@A<9J$ =@2|NOA<=0��;FR AC? PG�!=>Jg#ET+N,?E8HN,AC? e,�!=>3 ��8(��A<?E=
NO2H?EB>;|J �pq�3GR,V &jU�A<=
?E8HN�=@2|NOA<=0��;FRr�y8(� 6 �*XrGH; V RE;>T+N@;��
8:?E=�AC? �Ve,��� 3[A<NOD~� � ��� � ��3��!DE;F=@; ;>?E;7���:; NOA<B RE;>T+N@;��
8:?E=
AC?^N@;��O2|BFN�3[A<NOD NOD+;@�
AD ' E9<;�NOD'�
8:T'�:Dh>  ��wV:J�� v J�2H?ER�� � �
;>=
8:?�2H?EBF;>=�2�N � ��� � � � J�� ��� �+J�2H?ER
� ��� &�J'�@;F=� �;>BFN@A<XH;>9J$H3It�?E;�B>2H? =@;F;�N@D�2|No� 8:=
N0N.�O2 �
;>BFN@8(�@A<;>=I�y8(��N@DE; >  ��wV��@;F=@8:?�2|?EB>;�B��
8:=@=!N@DE;
302H9C9C3[DE;>?}� %  BF8:?E=
N�RyAC?83[DEACB6D B>2H=@;ÔN@DE;Ô8(�0#EA<N@=�8��wN@DE;S�@;F=@8:?E2H?EB>;� �8:A<?jN@=�2��
;,N@DE;Ô;>9<9CAJ E=@;F=
=@D+AJ��NO;FRA3[A·NOD �
;>=0 �;FBFNWN@8�N@DE;-6ET,) =@T'�+�d2HB>;F=�U 3#L0T�NW8:?ÚNODE;/8HNOD+;��×D�2H?ERUJ&AC?ÚDEAD�HD,X%m R+AC=@B6DE2����:;F=
 �2���NOA<B>9C;�B>2H?8#�;×B>8:?,��?E;>R�;FXH;>?u3[DE;F?u�
;>=@8H?�2H?EBF;� �8:AC?^NO=M� 8QX:;,2H9C8H?'� NODE; �Q BF8:?E=�N�BF8:?^NO8:T'�
=
 '�
8uXYA<RE;>R#NOD�2|N[N@DE;>=
;WB>8H?jN@8:T'�
=�2��
;�B>9C8H=@;>R-J�=
;>;���AD�E3 V?Rd2H=�3	;,2H9D�
;o2HR�$?�/;F?jN@AC8:?+;>R#B>8:?E=
ACRE;7�@A<?'�
NOD+;�\�M L�REAJl�TE=
AC8:?fUl3

�&8 ;FX|2H9<T�2|N@;�<ØJ'30;�N62HG|; �  7��'*R,V�+
-
B>8:=
#�U�2H?ER#B>8:?E=
ACRE;7�{2��^2HA<??30;F9C9UN.�@2� ' �;>R8 �2���NOACBF9C;F=

RE;F=@B��
AD#�;>R8#j$ �/q�3 R%6jU 3$M ;�NODE;F? 8(#+NO2HAC? 4
<W Y6

c
�>c;R��'U � : � P cjR 
KU T R v �(U

3[DE;7�@;	�~� >gA�C
-
#�PK #'R$6yADKbU 3 M)DE;>? > < V:J�N%$; EACB>2H9C95$
� > V(i&N@DE;��
;7�y8(�
;HJF< � � : R 
KU JÒ2H=×AC? N@DE;>� �#Bo2H=
;H3��!D+AC=WA<=,;`), E9a2HA<?E;>R #K$ÚNOD+;��d2HB NWNODE2|NWN@DE;� �8:AC?^N ���Ô=@2|NOA<=0��;F=Ô2H? ;�qjT�2|N@AC8:? 3[D+ACB6D

V �



2� ' ��@8�)�AD�/2|NO;F9J$�B>8HAC?EBFACRE;F=Q3[A<N@DWNODE;08:?E;G�y8(�&NODE;U>  ��REA5l-TE=
AC8:?N3[DE;>? � � 
E3 �!DEAC=�Bo2H?�#�;�=@;F;>?
�9�@8�� NOD+;!;�qjT�2|N@AC8:? �  �+�H�� � 
w=@A<? �^+ ��=
AC?CR v �fUl3B<{8O3	;FXH;��FJ+REA5l-;7�@;>?^NwX|2H9<TE;>=w8�� H{2��@;M�
;>9C; X|2H?^N
NO8/NODE;S\�M L R+AJl�TE=@A<8:?ª2H?+R:P�K{4!REA5l-T+=@AC8H?u#�;>Bo2|TE=@;ÔN@DE;� �8:AC?^N@=�RE; NO;��0�/A<?E;>Ru#K$ �pq�3pR�
�Uo3[A<N@D>� �S2H?ER}> � �S2��@; R+AJl�;��@;F?^No3 ��8���AC?E=�N62H?+B>;HJ � H��q � ��V 
 + � �'�y8(�
>� �wV/2|?ER �3H��� �?�y8��>  �N3[DE;F?�A�K # � AD���\ �EJ\ADC�#5ADK� ��wV 
�J`!  �V ��3�M ;{8(#E=
;���X:;�N@D�2|N5NODE;{B7$YBF9C8HN��@8:?��@;>=
8:?�2H?+B>;
AC= B6D�2��@2HBFN@;��
AD]>;FR!#j$ DEAD�:D+;��-� 2��H?EA<N@TERE;>= 8�� � H�� 3[A·NOD �3H�� � a � > 
!R � H�� � a �  &+J 
b V �&�,# K Ul3
��2"�
NOA<B>9<;>=!AC?SN@DEAC=M�
;>=@8H?�2H?EBF;,;`)� �;��
AC;F?EB>;,2��
T'�� =
9CAD�HDjN@9J$/;k)�B>;F;>REA<?'�/N@DE; >  ���
T'�- U3

�N�D��� � � � � � � � ���"� ���2����� ��� �	��
 �1� � 
 ��� �����
����� �� 
4rN/3�2H=�=@D+8O3[?�#K$�\�2��0�@;>? �	� 

�
� ��N@D�2|N5NODE;o �2"�
NOA<B>9<;M� 2��H?E;FN@ACBM� 8(�/;F?^N	R p U$8:=
B>AC9<9a2|N@;>=w2"#�8:T�N2E��)�;FR XH2|9CTE; 3[A<N@D NODE;���$;�@8��9�
;�qjTE;F?EB7$ TE?^NOAC95NOD+;� �2���NOA<B>9C; B��
8:=@=
;>=ÔN@DE;�� ;>REAC2H?  +9a2H?E;/8���N@DE;

� AD���
8(�G�/2HB6DEA<?E;HJ+?E;o2��M3[DEA<B6D p =
T�l�;��@=�2��@;F9a2|N@A<X:;F9J$/9a2��0�:;�N��O2H?E=
AC;F?jN[B6DE2H?'�:;�RT^ p U 3�4�?E�:;F?E;��@2H9ÓJNOD+AC=M� ;o2H?E=�N@D�2|N{2S �2"�
NOA<B>9<;�;k), �;��@A<;>?EBF;>={=��/2H9C9�GjACB6Gj=M3[DE;>?#B��
8:=@=
AC?'� � AC?EAJ� 2×8��(NODE;��/2��:?E; NOACB
��;F9CRU3��!D+;ËB6D�2H?'�H;Ë8��!NOD+;?� 2"�:?E;FN@ACB-�/8��/;F?jN>JB^ p JQ�y8:T+?ER AC? K{;k�q3 � =
Bo2H9<;>=�3[A·NOD N@DE;? �2���NOA<B>9C;X:;F9C8YB>A·N%$#2H?ER�N@DE;N� 2��H?E;FN@ACB���;F9CRª2|=�;`)� �|+�z I �w# u � 3[A·NOD(z I  B>8H?E=
N>J 3[DEA<B6D AJ�� E9<AC;F=0NOD�2�N�N@DE;
;7l�;>B NN� 2�$E#�; 8���AJ�� �8(�
NO2H?EBF;@�y8(���d2H=�N
 �2���NOA<B>9C;F=�� 8uXYA<?'�SAC?Ø2�3	;o2HGu� 2��H?E;FN@ACB@�E;>9CR-3SL(2|NO;7��2
�y8(�0�ÔTE9a2?�y8(�N^ p 302H=W=
T'�(�:;F=
N@;>RU3���� I�I L0;F9C8>3 3	; TE=
;Ë2�9<A<N
NO9C;�#EA<N×REA5l-;7�@;>?^NN�y8(���WTE9a2SRE;7�@A<XH;>R A<?
e�;FBH3�4@4
4
R93[D+;��@;|J�AC?#2HREREA·NOA<8:?UJ�2ÕB>8(�- �2��
AC=
8:?S8��$8HT'�o�@;>=
TE9<No3[A·NODSNODE;N '�
;FXYAC8:T+=@9J$Ë8(#+N62|AC?E;FR#8H?E;
AC=!B>2����
AC;FR#8HT+N`U 4

^,*  v u�� * _Ia
�a�� Z\[��
��'��� I��rP V%�� � V�+ *s���'�� B>8:=�R��MU T R v V>U

3[DE;7�@; �  !��'�+#" a' Z\[ d ADC�AC=WN@DE;?��$;�@8� ED�2H=
;HJG[ I 2H?ERM[ P 2��
; NODE;/NOT'�
?EAC?'�u �8:A<?^NO=>J�%$�×A<=,N@DE;
�O2|REACTE=�8"��N@DE;S��;F9CRØ9CA<?E;ÔB>T��
X|2|NOT��@;H3,M ; 8(#+=@;���X:;ÕNOD�2�NN^ *A�HA<X:;F?2#K$ �/q�3/R v VOU�A<=� '�@8� �8(��NOA<8:?�2H9
NO8#2H?ÚAC?^N@;��(�@2H9$=@AJ�/A<9a2��[NO8�< 3[A<NOD}!  �S;k)�B>;7 +N@�y8���NODE;  '�
;>=@;F?EB>;/8��02H?Ú2HREREA·NOAC8H?�2H9g3	;>AJ�:D^N
�yTE?EB NOA<8:?U3?�!DE;7�@;k�y8(�@;|Jp\�2����
;>?&% =,GjA<B6GY=W2��@; ;>=
=@;F?jN@Aa2H9<9J$ =
D�2��0 B6D�2H?��:;>=,8���NOD+;/R'�
AJ��N�A<?jX|2��
Aa2H?^N@=
AC? N@DE;#2�#E=@;F?EB>;�8���2Ø9<8�B>2H9I�
;>=@8H?�2H?EBF;H3 L0T+N 8:? NODE; 8HN@DE;��ÕD�2H?+RUJG#�;>9<8O3 3	;83[A<9C9�=
DE8>3�NOD�2�N
NOD+;� �8:AC?^N�A<?ÚN@DE;ÕB>8(�- E9C;`)2 E9C2H?E;w[ ����K[; [ ����-Ó4%� [ ��3[DE;��
;�� R [ �`U
 �1� 2HA<?E9J$�B>8H?jN��@AJ#ET+NO;F=
NO8�NODE;ËA<?^NO;����O2H9�AC? �/q�3oR v VOU
�y8(�×N@DE;? �2"�
NOA<B>9<;>=W=@2|NOA<=0� $YAC?�� �pq�3oR �KU
3[A<N@DL!  �+JG>� V:30��8��

V\V



NOD+AC=V�
;o2H=
8:?UJ�8:?E;WB>2H?ª=@2>$#NODE2|N
\�2��0�@;>? % =�GjA<B6GY=�2��@;×Bo2HT+=@;>R2#j$�2H?ªAJ� 2��HAC?�2��+$Ë9<8�B>2H9C�@;>=
8:?�2H?+B>;
RE; NO;��0�/A<?E;>Ru#K$#NOD+;S�@;F=@8:?�2|?EB>;ÔBF8:?EREA·NOA<8:?u�:A·X:;F?�#j$ �pq�3pR�
�UM3[A·NOD�!  � 2H?ER�> � �+3�M ;WB>2H?

;o2|=@AC95$ B>2H9CBFTE9a2�NO;�< ;k)+2HB NO95$[R93[A·NODE8HT+NÔNOD+;STE=@;S8��[N@DE;S=
N@;>;� �;>=�N0XrRE;>=
B>;>?^N��/; NODE8YRUJB3[DEA<B6D 8H?E;
TE=
T�2H9C95$/2� ' E9<AC;>=	NO8ÔB>2H9CBFTE9a2|N@;�^ p U J,�@;F=
N.�
ACB NOAC?�� 8:T'�@=
;>9·X:;>=�N@8ÔNODE;�Bo2H=
;�8��Ò;>A<N@DE;��n30;F9C95XrB>AJ�@B>T+9a2|N@AC?'�8(�
3	;>9C9 XrN��O2� ' �;>R: �2���NOA<B>9C;F=>3-�&8E� 2|GH; Bo2H9<B>TE9C2|NOA<8:?E=V�y8(��BFAD�@BFTE9a2�NOAC?��8 E2��
N@ACB>9<;>=FJC3	;-�@;� +9a2HBF; N@DE;
AC?^N@;��(�@2H9 " a
�a�� Z\[�A<? �/q�3 R v VOUg#j$ � Z\[lJ(3[DEACB6D B>8(�0�@;F=� �8:?ERE=wNO8 �pq�3 R v U 3&M ;!B>8H?E=@A<RE;��$N@DE;M �2���NOACBF9C;F==O2�NOAC=+� $YAC?'�#NODE;��:9C8(#E2H9p�@;F=@8:?�2|?EB>;SBF8:?EREA·NOAC8H?UJ �y8��N3[DEA<B6D NOD+; REA<=� E9C2HB>;7�/;F?jN@=Ô2HBFB>T'�WTE9a2|N@;HJ�2H?ER
N62|GH;�NOD+;
� 2��H?E;FN@ACB	�E;>9CRSA<?ËNODE;��y8���� �  ��'*R,V +

-
B>8H=�#�U 3p�!DE;F?UJEN62|GYA<?'��#  �?3[A·NOD��� m[.A�K

�y8(��N@DE;�B>AD�
B>TE9C2|NOA<?'�S �2"�
NOA<B>9<;>=[2H?ER2#  # KY=@A<?��8�y8���NODE;�N.�@2� ' �;>R#8:?E;F=>J'3	;,8(#�N62HA<? 4
< �  �9K�� : RfH

-
U T"< a  �JK � � R�� - # PK # �KU�� R v(v U

3[DE;7�@; � H��  @BADCFE #yA�K�2|?ER��  Hy# v 2��@; AC?^NO;7�:;��
=>JÒNODE; =@T' �;��
=@B7�@AD �NO= [�2H?ERMzÕ2��
;��
;>9<;FX|2H?^N,N@8
N.�@2� ' �;>RÚ2H?ERØBFAD�@BFTE9a2�NOAC?��� �2���NOA<B>9C;F=>J �
;>=0 �;FBFNOA·X:;F9J$:3ÔL0;>B>2HTE=@;�H�� VÕ2H?ER

-
� VHJ �pq�3HR v(v U�B>2H?

#�;,2" ' '�@8�)�AD�/2|N@;>R#2H=I�y8:9<9C8>3[=94
< � � � �K

) v�� � H � ;k), ]U+ � H � � 9C? v
-
+ V � k T < a � � aK) v�� � � � ;`)� ]^+ � ��� � 9C? 6

-
# PK + V � k � R v
� U

�pqjT�2|NOA<8:? R v
� UV '�@8QXYACRE;F=W2 �:8Y8YR 2" ' '�@8�)�AD�/2|N@AC8:?ª8H?E9J$E�y8(��=@T�� B>A<;>?^NO95$ =��/2H9<9
-
i&8HNODE;7�03[A<=@;HJ(A·N

8QX:;7�@;>=�NOAJ� 2|N@;>=SNOD+;ØL0;>=
=@;>9��yT+?EBFN@AC8:?E=F3 �Ò8F��?ER�NODE;r �8:A<?jN NOD�2|N1�/2HA<?E9J$ BF8:?^N.�@AJ#ET+N@;>=SNO8 N@DE;
AC?^N@;��(�@2H9ÓJ(3	;V�
;>Bo2|9C9�NOD�2�N02|B>B>8��@REA<?'�,N@8×N@DE;�=�NO;F;� �;>=
N+X�RE;F=@BF;>?^N��/; NODE8YR�R 3[DEACB6D/AC=	2� ' E9<ACB>2�#E9C;!R+TE;
NO8 NOD+;/9C2����:;��@2|NOA<8=@BADCFE #yA�K U J � =@DE8:T+9CR:#�; B>8:?+=@ACR+;��@;FR 2H=,2 B>8(�- E9C;`) X|2��@AC2�#E9<; 2H?ERÚNOD�2|N�N@DE;
=O2|RERE9C;V �8:A<?^N08���N@DE;� EDE2H=@;�A<=0RE; NO;7��� AC?E;FR #K$ NOD+;�;�qjT�2|N@AC8:? N�  �+J�AÓ3 ;H3·J��?R ���`U� �+3p�!DE;��/2HA<?
B>8H?jN��@AJ#ET+NOA<8:?ÔNO8�N@DE;[AC?^NO;7�(�O2|9,�y8(�$N@DE;M�@;F=@8:?�2|?jNH �2"�
NOA<B>9<;>=$BF8(�/;F=B�9�@8(� NODE;�XYA<B>AC?+A<N%$,8���N@DEAC=Q �8:A<?^N
R9�y8��ÒN@DE;>=
;G �2���NOA<B>9C;F=>J�NODE;�B>8:?^N��@AD#+T+NOA<8:?W8��+NODE;�;>?ER� �8:A<?jN@=ÒX|2H?+AC=@D+;>=&2H= �
R � � v�� U� �
R �fU9� v�� H*Ul3
4�? NODE;×B>8:?+=@ACR+;��@;FR B>2H=@;,K{; ���U �+J'3[DEACB6DE�/;>2H?E=!NODE2|N?# �U �+3H�!DjTE=>J�2H=[;k), �;>B NO;>R-J�N@DE;� �8:A<?^N
3[DE;7�@;��?R$#(UwD�2H=02@� AC?EAJ�ÔT'� AC=H�@;F=� �8:?E=@AJ#E9C;o�y8(�wNOD+; �
T'�- /8"� p 3$4rNH�y8:9C9<8>3[=/�9�
8(� �pq�3 R v
� U$NOD�2�N< ;k), �8H?E;>?^NOAC2H9C95$ÔRE;FB��
;o2H=
;>=/3[A<NOD N@DE;o�@;>=
8:?�2H?+B>;[?jT'�S#�;��	R HOU 3Bt�? N@DE;!8HNOD+;��5D�2H?ER-J|< =
N��@8:?��:9J$
RE;7 �;F?ERE={8:?

-
J'3[DEACB6D#AC=!;F=@=@;F?^NOAa2|9C9J$ � d d R%#  /# �`U 3

4�? 8(�
RE;�� NO8 ;FX|2H9<T�2|N@;2^ *�J�30; 2� ' ��@8�)�AD�/2|NO;ªN@DE;A�@2HREA<TE= 8��WN@DE;:�E;>9CR 9CA<?E; B>T��
X|2|NOT��@; 2H=%��� %�'*R,V��
-
B>8:=�#�U Jw=
;>; �  � �;F?EREA5) � JwA<? 3[DEA<B6D Bo2H=
; � %�� � B>8:?+=
No3r�!D+;>?UJwN62|GYA<?'�ªA<?jN@8

2HBFB>8:TE?^N!N@D�2|N0N@DE;
 �8:AC?^N%���I�/2HAC?E95$ÕB>8:?^N��@AD#+T+NO;F=�NO8WN@DE;�AC?^NO;7�(�O2|9ÓJj30;�8�#+N62HA<?2R93	;�N62|GH; ��'� �jU 4
V v



^ *� � v *�u%�' < � R v �jU

��8|NO;5NOD�2|N �pq�3'R v �KU�AC=(8(#+NO2HAC?E;FR@�9�
8(� �pq�3,R v VOU J*3[DEACB6D,AC?EBF9CTER+;>=Ò;7l�;>BFN@=$8���NODE;n E9a2H=0� 2o '�
;>=@=
T'�@;|3
<�8>3	;FXH;��>J�NODE;F=@;×;7l�;>B NO=	3	;��
;,R+AC=��
;��^2"�@RE;FRE3[DE;F?E3	;×N@8�8:G � %��� BF8:?E=
N>3Mt�? NODE;×8HNOD+;��[D�2H?ER-J
NOD+;SAC?�6�T+;>?EBF;#8"�V E9C2H=��/2u '�
;>=
=@T'�
;�8:?I%��×AC=��O2|N@DE;�� =0� 2H9<9
Ry=@;>; �  ' �;F?EREA ) � UÔ2|9<NOD+8:T'�:D N@DE;
��;F9CR 9<AC?E;�BFT'�
X|2|N@T'�@;,AC= �  � I � � P Jf3[DE;��
; � I )���� � J � I )�������3�M)DE;F?umF#�;>BF8(�/;F=�D+AD�:DUJ
� � P �(#�;FB>8(� ;>=�BF8:?E=
ACRE;7�O2�#E9<;HJ,#ET+N!A·NO=�A<?EB��
;o2H=
;�AC=�BF8(�- �;F?E=O2|N@;>R?�y8(�n#j$S2ÔB>8����@;F=� �8:?EREA<?'� B6D�2H?��:;
8�� � I 3A�&2HGjAC?��~%��  %�'*R,V��

-
B>8:=�#�U Jp3	; 2QXH8:ACR N@DE; �@A<=@GÚNO8 8QX:;7�@;>=�NOAJ� 2|N@;ËB>8H?E=@A<RE;��@2�#E9J$ ^ *

#j$SBo2|9CB>T+9a2|N@AC?'�Ô=
;� �2"�O2|N@;>9J$ NODE;�A<?jN@;��(�@2H9C=�2H=@=
8�BFAa2|N@;>R13[A<NOD � I 2H?ER � P J�2H=I3	8:TE9CR1#�;�RE8:?E;�A5� 3	;
TE=
;>RUJ�;H3 �E3·JENODE;N�:;>?+;��O2|9C�y8����ÔTE9C2��y8(��^ *u ��@;>=
;>?^NO;FRªAC?�K[;7�q3mI�I 3	�d�!DE;×AC?^NO;7�(�O2H9<=!AC? �pq�3gR v VOUI� 2�$
#�;��O2�NODE;7��=@;F?E=@A·NOA·X:;WN@8/NOD+;WN.�
TE?EBo2�NOAC8H? 8��wN@;���� ={8��5DEAD�HD 8(�
RE;���AC?

-
BF8:=
#�Jf3[DEACB6D B>2H?�#�;W=@;F;>?

�9�@8���J�;H3 �E3<JEN@DE;
�d2HBFN!N@D�2|N � Zc[|ADC/RB[0U+;`)� RB- �MU� v- � Z	;k), CRB- �MU� �S�y8(��N@DE;� �2��
N@ACBF9C;>=0=O2|N@AC=0� $YA<?'�
NOD+;#BF8:?EREA·NOA<8:? @BADCFE  HJA�KOJH3[D+;��@;0H#A<= 2H? 2���#EA·N.�@2��0$ AC?^NO;7�:;��F3�
[�!DjTE=FJ�8:?E;SB>2H? N@DEAC?+G NOD�2�N
�pq�3 R v �KUG�
;� '�
;>=
;>?^NO=�2-�
;o2H=
8:?�2�#E9<;�;>=�NOAD�/2|N@;��y8(��NODE; *��
T��� E=[A<?#9<8>3IX%m: E9a2H=0� 2|=>3
4�? R+AC=@B6DE2����:;F=�3[A<NODF�
;>9C2|NOA·X:;>95$ D+AD�:D m Rd;H3 �E3·J	A<? B>T'�0�@;F?jN/;k), �;��
AD� ;>?^NO= 8:? �Ve,��� 3[A<NOD m

?E8HN�;k)�B>;F;>REA<?'� v 
�� U�� R$#  �(UU *� � a � #ET+N o �w# o +�� �Ë2|N #$ �/AC? =@8(� ;��
;��:A<8:? 8:T�N%3�2��
RE=
NOD+;S� 2"�:?E;FN@ACB,2*)�AC=F3
�!DE;�� 2"�:?E;FN@ACB���;>9<RªAC?�NODEA<=�Bo2H=
;ÔBo2|?r#�; 2" ' '�@8�)�AD�/2|N@;>R 2H=��  ��'OR,V�+
-
B>8:=�# �
�

-
P Up3[A·NOD v �

-
�YV{AC?ÕNOD+;��
;��:A<8:? 8��-N@DE;	�/2��:?+;FNOA<B�X|2H9C9<;7$:3Bt�?E;�B>2H? =@DE8>3�NODE2|N�AC?ÕNODEA<=

Bo2|=@;�NOD+;G�d2HBFN@8(��9<?�R v #
-
U&A<?��pq�3fR v
� U �ÔTE=�Np#�;G�@;7 E9a2|B>;>R�#j$W9C?�R v

-
� Iy���

-
Ul3Q�!DEA<=$AD�- E9<AC;>=(NODE2|N�N@DE;

�/2��:?E; NOACB×X|2H9C9<;7$ RyNOD+;S�@;7�:AC8:?�3[A·NOD o �w# o + � �#2�N #� �jU��@;>R+TEB>;F=@^ p 3N�!DE;Õ8(#+NO2HAC?E;FRr�@;F=@TE9·ND�2H=02,=
AD�- E9C;!;`)� +9a2H?�2�NOAC8H? 4�A<? N@DE;V '�
;>=
;>?EBF;�8��-N@DE;�X|2H9<9C;7$WNODE;�9CAC?+;>=58��F�* BF8:?E=
N0RE;76E;>BFNG�9�@8(�
NOD+;w%Q B>8:?E=�N�9CA<?E;>=�AC?#NODE;S�
;��:A<8:?u3[DE;7�@;$� A<=V� AC?EAJ�ÔT'��A<?ª=@T+B6D 2-3�2�$ N@D�2|N�NODE;WX|2��
Aa2|N@AC8:?
8���� RET'�
AC?'�Õ2S E2H=@=@2��:;�8��&2S �2���NOA<B>9C;{NOD'�
8:T'�:DËN@DE;
� AC?EAJ�ÔT'��XqL �@;��HAC8:?ËA<=I�@;FRETEBF;>RUJ�=
;>; ��AD�+3�V:3
4�?  E9C2H=��/2H=�3[A·NODØX:;��+$ÚDEAD�:D:m5J � R$#�U
�/2�$ D�2oX:; 28�/2*)�AD�WT'� 2|N #  ��3��!DE;F? �
T'�- E=�8��

p 2�N #  �ÕREA<=O2� ' �;o2"��i�8:?E;×Bo2H?ª;`), �;FBFN�N@D�2|N�AC?E=�NO;>2HR 8��&NODE;7� =��/2H9C9 �
T'�- E=o3[AC9<9U8�BFB>T'��2�#�8uXH;
2H?ER8#�;>9C8>3 NODE;�� ACR' +9a2H?E;�8��&N@DE;�NO8(�
TE=>3
M)DE;>? ^,* Ry8(� ^ p UØAC= =
T�� B>A<;>?^NO95$�=0� 2H9<9ÓJ NOD+;! �2���NOACBF9C; �/8|NOAC8H? �@;7� 2|AC?E=:�@;7�:TE9a2"�>J A�3 ;|3<J

�
=
T' �;7�O2HR+Aa2�#�2�NOACB|3 �YIdP � I �S4�?)N@DE; B>8H?jN��O2��+$ B>2H=@;|JV3[DE;>?4^,* AC= =@T�� B>A<;>?^NO95$ 9C2����:;|J[=
NO8YB6D�2H=�NOA<B>A<N%$
2��
AC=@;F=>3 <�8>3	;FXH;��>J�A<NO=/;7l�;>B N 8:? NODE;r#�8:TE?+B>;kX�2oX:;��@2��:;FR 8���#EA·NO= 8"�×N��O2� � �;FRZ �2��
N@ACBF9C;>=�3[AC9C9o#�;

V �



?E;7�:9CAJ�:AD#E9<;&4 �y8(�ÔNOD+;>=@;1 �2"�
NOA<B>9<;>= r � +SR?xy#&z�UJ@f{�E7i	N@DE;��
;7�y8(�
;HJI^ @f{�E�� �+3 � �
T��� 8��D* 8���2
B>AJ�@BFTE9a2|N@AC?'�� �2��
N@ACBF9C;��
;>=
TE9<N@=×A<?Ø2 �O2HREAC2H9 �
T��� Ø2HBFB>8(�
REAC?��ËNO8SNODE;S�y8H9C9C8>3[A<?'�Ë;�qjT�2�NOAC8H? R 30; T+=@;

r  v���9tv� %�P' A�KF+4Rfxy#&z7U9@f{�E� BF8:?E=
N�U 4
^�@%+\E� *+ ���9� . R,V�+ - Uv

-
� � � ^ * T R v 
�U

3[DE;7�@; � � � ) V�+ *gR V�+
-
U!A<=�NODE;� �2"�
NOA<B>9<;� EA<N@B6D 2|?'�:9C;�2|N #  �+J�2H?+R

^ *� � � � � *� v � � � � R H - U�� R v �(U

M ;Ë8(#E=
;��
XH;SNOD�2|NS^ * 2H?ER ^ @$+&E×X|2H?EA<=@DE;F=��y8(�,N@DE; �0� 8:=�NÔB>AJ�@BFTE9a2|N@AC?'�
�u �2���NOA<B>9C;F=>J$A�3 ;|3<Jg�y8(�,N@DE;
 �2���NOA<B>9C;F=H3[A·NOD *� �1R #ET�NM^ p # p  ^,*�# *� � �y8(��NODE;7��� U 3 � REAC=
B>TE=
=@AC8H?Ë8��Ò2� �8:=@=
AD#E9<;V�
8:9C;{8��
NOD+;×=�NO8YB6D�2H=�NOACB�REA5l-T+=@AC8H?SAC=!B>8H?jNO2HAC?+;>R#AC?Ee�;>B|3EV�463

������� ������� �����S� �@� 	/
�� � � �Q� 
s� 	H
��=��� � � ��
 �	���	����
�� 
 	[��� �
�1

������� � �
�M�	��� � 	�	 � �V� 
 ��� ��� � �����M������� �Y� 
N�	��
��

4�? 8:T'��BF8:?E=@A<RE;��@2|NOA<8:? 8"�0NOD+;� �2"�
NOA<B>9<;-� 8HN@AC8:?UJ�3	;��y8:9<9C8>3�2E �;��
N@T'��#E2|NOA·X:;/2� ' '�
8^2HB6DU3ËM ;
2� ' ��@8�)�AD�/2|NO;!NOD+;�;k)+2HB NML(2��(�@2H?'�:AC2H? 8��UNOD+;	 �2"�
NOA<B>9<;�� 8HN@AC8:? AC?ÕNODE;	� 2"�:?E;FN@ACBM��;F9CR 8"�(2,=0 EDE;�� X
ACB>2H95NO8(�
TE=�#j$ N@DE;?L(2����O2H?'�HAa2H? 8��{2 B>;7�
NO2HAC? A<?^NO;����O2�#E9<;/=+$Y=
NO;7� 2H?ER B>8:?E=
ACRE;7�WNOD+;ËREAJl�;��
;>?EBF;
#�;FN%3	;>;>?ÚNODE; ;`)+2HBFN×2H?+RÚA<?^NO;����O2�#E9<;�L(2��(�@2H?'�:AC2H?E=�2|=�2? �;7�
NOT���#�2|N@AC8:?-3���8(��=
TEB6D 2H?Ú2� ' '�
8^2HB6D
NO8 #�; �
TE=
N@AJ��;FRUJENODE;�A<?^NO;����O2�#E9<;�L(2��(�O2|?'�:Aa2|?:R93[DEA<B6D13	;×B>8:?E=
ACRE;7�{2H=!RE;>=
B��
AD#EA<?'� N@DE;
� 8HNOA<8:?S8��
NOD+; T+?' �;7�
N@T'��#�;>R =0$Y=
N@;���U�=
DE8:TE9<R2#�;ÕB6DE8:=
;>? AC?Ø=@TEB6D 2?3�2�$ NODE2|N�NODE;  �;���NOT'�0#�2|NOA<8:?ØRE;7�E?E;>R
=@8 AC=!=0� 2|9C9Ó3
M ;Ø=0 E9CA·NSNODE;2�/2��:?E; NOACBE��;>9<R A<?^NO8 NODE;Ú2*)�A<=0$;��� ;FN��@A<B� �2���NoJ��ËJ�2H?ER�NODE;Ø=0� 2H9<9�?E8:?E2*)KX

AC=+$;��� ;FN��@ACBWB>8(�- �8H?E;>?^N�R �
AD ' E9<;>UlJ �� 3 �!DE;>?:30; B6DE8Y8:=@;ÕNODE;Õ9<8O3	;>=�N0Xr8(�@RE;7�NLÒ2"�(�O2H?��:Aa2H? 8"�	N@DE;
�:TEA<REAC?��"X�BF;>?^NO;7�M�/8HN@AC8:?�IB2[AC?SNODE;×2*)�A<=0$;��� ;FN��@A<BV��;>9<R��ËJ

��� �kR
	�TA: T p T N	 T N�MU� xz�� R
	8U�� N	Q� tvu`�� �1R
	8U�� N	 � t7zx p N�i+ :�T R v ��U
2H=�N@DE; TE?' �;���NOT'�0#�;FR =+$Y=
NO;7� R93	; ?E;7�:9C;FBFN�N@DE; ;7l�;>B N�8��5NODE; ;7qYT+AC9CAJ#'�@A<T'� ;>9<;>B N.�@A<B���;F9CR 8:?ªN@DE;
 �2���NOA<B>9C; � 8HN@AC8:?fUl3F<�;7�@;�	 A<=ÔNODE;8�:TEA<REAC?'� BF;>?^NO;7�� �8:=
A<NOA<8:? iUx:J�t J!2|?ER : 2��@;SNOD+;�B6D�2"���:;|J
�/2H=@=FJ-2H?+Rª;>?E;7����$#8���NODE;@ �2��
N@ACBF9C;�i � A<={N@DE;���$;�
8( ED�2H=
;�i � 2H?ER��� 2"�@;�NODE;×X:;>B NO8(�V �8HN@;>?^NOAC2H9C=

V �



B>8����@;F=� �8:?EREA<?'� N@8 � 2H?ER �� JM�@;F=� �;>BFN@A<XH;>9J$ i
u|�  � v � :b+ p �?R
	8U 
n# t � I��rP AC= BF8:?E=
ACRE;7�@;>R 2H=
2r�yTE?EBFN@AC8:? 8�� 	 J9: 2H?+R p 3 �!DE;u�HTEACREA<?'� B>;F?^NO;��� �8H=@A<N@AC8:?-J 	 J02H?ER NODE;8 �2���NOA<B>9C;  �8:=
A<NOA<8:?UJ� Jw2"�@; BF8:?E?E;FBFN@;>R NO8#NODE; B>8:?E=
ACRE;7�@;FR 8(�@R+;���#j$ÚNODE;��@;F9a2|N@AC8:? �  	 �mu � P� #yADCwJg3[DE;7�@; P�  
B>8H=OR��MU P� I R
	8U�+)=@AC?�R��MU P� P R
	8U J P� I 2H?ER P� P 2��@;S2"��#EA·N.�O2"�0$ TE?EA<NWX:;>B NO8(�
=ÕB>8:?E=�NOA·NOT+N@AC?'�u3[A·NOD N@DE;
X:;FBFN@8(� P�  �$#&� 2 9<8�B>2H9�8��
NOD+8:?E8(�0� 2H9	#�2H=
;Ø2H?ER)=@9<8O3[95$ X|2��+$�A<?'� AC?�=0 �2HBF; R 30;ªNO2HGH; N@DE;
?E8(�0� 2|9�N@8ÔNODE;��/2��:?+;FNOA<B	��;F9CRS9<AC?E;�2H= P� P 2H?ERËNOD+;
#EAC?E8����/2H9ÓJY2H=�+ P� I U 3p�!DE;�L(2����O2H?'�HAa2H?��:A<XH;>?
#j$ �pq�3HR v ��U{RE;F=@B��
AD#�;>=×2H? A<?jN@;��(�@2�#E9<;W=0$Y=�NO;��#JC �8H=@=@;F=@=
AC?'�SNOD��@;>; BF8:?E=�N62H?^NO=�8��H� 8HNOA<8:? 4 :	J r J2H?ER p 3�!DE;×;k)+2HBFN	L(2��(�@2H?'�:AC2H?S8���2� �2��
N@ACBF9C;�AC?ËN@DE;��@AJ ' E9C;FR1� 2��H?E;FN@ACBV��;F9CR#AC=

� R � T���T N� U� x z �
� R � U � �� R � U���� N� � t	� � N� + t v u P T R v 6(U

��8|NO;[NOD�2|N�NOD+AC=nLÒ2"�(�O2H?��:Aa2H?-Jj2H=H3	;>9<9-2|=�N@D�2|Nn�:A<XH;>?�#j$ �pq�3 R v �(U JjREA5l-;7�@=/�9�@8(� N@DE;�L(2����O2H?'�HAa2H?E=
NODE2|N58:?E;!TE=
T�2H9<9J$@�/;F;FNO=wA<?Õ2H?�2H95$jNOACB>2H9;�/;FB6D�2H?EA<B>=>3���AD�
=
Nw8��-2H9<9ÓJHA·NwRE;7 �;F?ERE=58:?Õ=@A )8R �@2|NOD+;���N@D�2H?
NOD��@;>;�Uo +D�2H=@;×=� E2HB>;�X|2��@AC2�#E9C;F=>J � 2H?ER
��J�2H?ER NODE;FAD�!NOAJ�/;�R+;��@A·X|2|NOA·X:;>=F3���T'�
AC?'�ÔN@DE;�XH2"�@Aa2�NOAC8H?�2H9
 '�
8�BF;>=@=FJ-NOD+;WX|2��@AC2|NOA<8:?E=[8��52H9<9�NODE;S +D�2H=@;W=� �2HBF;WX|2��@AC2�#E9<;>=�2��@;×NO8?#�;WBF8:?E=@A<RE;��
;>R A<?ERE;� �;>?+RE;>?^N
;FXH;>? N@DE8:T'�HDÚN@DE;Õ;�qjT�2|N@AC8:?E=�8��G�/8|NOAC8H? AD�- �8:=
;>=�=
8(�/;��yTE?+BFNOA<8:?�2H9�RE;� �;>?ER+;>?EBF;Ë8:?ØNODE;7��3Õ4�?
 �2���NOA<B>TE9C2��>J�� 2H?ER N� AC? �pq�3CR v 6jU	2"�@;�BF8:?E=@A<RE;��
;>R#2H=�A<?ERE;7 �;F?ERE;>?^N[X|2��@AC2�#E9<;>=>3g�!DE;�9a2"���:;7�0?jT'��X
#�;��Õ8���X|2��
Aa2�#+9C;>= A<= B>8(�- �;>?E=@2|NO;FR �y8(� #j$ NODE; �d2HB NÕNOD�2|NÕN@DE;uL(2����O2H?'�HAa2H? RE;7 �;F?ERE=/8:? N@DE;��
9CA<?E;o2"�@9J$H3@�!D+AC=� '�@8� �;7�
N%$u�d2|B>AC9<A<NO2|NO;F=�TE=
AC?'�SNOD+;�L�A<;WN.�@2H?E=0�y8���� � ;FN@DE8�R+=�NO8SB>8H?E=
N��@TEB N� �;���NOT'� X
#�2|N@AC8:?S=
B6DE;�� ;>=SR�2�� 8(�@;�RE; N62HA<9C;FRSREAC=
B>TE=
=@AC8H?�8��g�@;F9a2|N@;>R NO8( +ACB>=!B>2H?8#�;
�y8:TE?+R#A<?#K{;k�y=>3mIB2 � I � U 3

�pqYTE2|NOA<8:? R v 6jU0B>2H?1#�;� '�
;>=@;F?^NO;>Rª2H=M�y8:9C9<8O3[=J4
�  � � � � R �
� : + � � � U� ��� ���� �

� R � + �
� : U� ��� ���� �
 � � ��� ^ � I � ^ � P T R v &(U

3[DE;7�@;

�
� : R � T��QUG xz � R � U�� N� � t	� � N� + t v u P T R � �(U

AC=!N@DE;SL(2��(�@2H?'�:AC2H? 8���N@DE;N �2��
N@ACBF9C;��/8|NOAC8H?#A<?#N@DE;,2*)�AC=0$;�-�/; N.�
ACB���;F9CRU30M ;@3[A<9C9UBF8:?E=
ACRE;7�V^ � I
2H?ERE^ � P 2H=o �;7�
NOT���#�2|N@AC8:?+=>3p�!DE;��&�@=�N{8��&N@DE;��#J

^ � I  x z � R � U � N� �bt	� � N� + x z � R
	8U�� N	 + t u �� �1R
	8U � N	 + tvzx p N��T R � V>U
V 




RE;F=@B��
AD#�;>=!NOD+;×R+AJl�;��@;F?EB>;
#�;FN%3	;>;F? NOD+;�;k)+2HBFN�2H?+R8�HTEACREA<?'�"XrB>;>?^N@;��!RE;F=@B��
AD +N@AC8:?+=!8��(NODE;� �2���NOA<B>9C;
� 8HNOA<8:?Ë2H?+RËAC=n�@;>=0 �8H?E=@AJ#E9C;��y8(��2H9<9�?+8:?�2HREAC2�#�2|N@ACB{;7l�;>B NO=�A<? NODE;�2*)�AC=0$;�-�/; N.�
ACBo��;>9<R2RdA<?EB>9<TEREAC?��
NOD+;�\�2��0�@;>? ;kl-;FBFN`Ul3n�!D+;×=
;>BF8:?ER 8H?E;HJ

^ � P  x z �� R � U � N� T R �jv U

�@;7 '�@;F=@;F?jN@=�NODE;Ô;kl-;FBFN�8"�wNODE;@�@AD � E9C;|3 ��8|NO;,N@D�2|N	30;Õ2oX:8HACRªTE=
AC?'�/NODE;S�HTEACREA<?'�"XrB>;>?^N@;���2� ' '�
8>)�A X
�/2|NOA<8:?��y8(��N@DE;� �2��
N@ACBF9C;o�/8|NOAC8H? A<?/N@DE;	�
AD ' +9C;>R-��;>9<R�#�;>B>2HTE=@;{NODE;�B6D�2��@2HBFN@;��@A<=
N@ACB{9C;>?��HNOD 8��UN@DE;
�@AJ ' E9<;�XH2"�@Aa2�NOAC8H?ËAC?UJ�;|3 �+3<J �Ve,����A<=[?E8HN{9a2��0�:;�AC? BF8(�� E2��@A<=@8:? 3[A<N@DSNODE;@L(2���� 8(�I�@2HREACT+={8"�Q�d2H=�N
AC8H?E= R%6 �*X�G|;FV R+;>T+N@;��@8H?E=�Ul3 t�? N@DE;Ë8HN@DE;��WD�2H?ERUJ$N@DE;ËB6D�2"�O2HB NO;��
AC=�NOACB/XH2"�@Aa2�NOAC8H? 9<;>?'�HN@D 8��!N@DE;
2*)�AC=+$;��� ;FN��@ACB
 E2��
N�8���N@DE;���;>9<R�=�N.�@;F?'�HN@D AC={9a2"���:;�A<?�BF8(�� E2��@A<=@8:? 3[A<N@D#N@DE;SL(2��0�/8��M�O2HREA<TE=[8��
NOD+;� �2���NOA<B>9C;F=�T+?ERE;���B>8:?+=@ACR+;��O2�NOAC8H?U3o�!DEAC=	�:A<XH;>=�T+=V�(�
8:TE?ERE={NO8S2|=@=@T��/;×NOD�2|N{NOD+;W;��0�@8(��8��$N@DE;
�:TEA<REAC?��"X�BF;>?^NO;7��2� ' '�
8>)�AJ� 2|N@AC8:? A<? NODE; 2*)�AC=+$;��� ;FN��@ACBS�E;>9CR-JC3[D+ACB6D A<=
�:A<XH;>?:#j$:^ � I JÒA<=�=��/2H9C9
2H?ER-J-NODjTE=FJUNOD�2|N�NODE;� �;7�
NOT���#�2|N@A<XH; 2� ' '�
8^2HB6DØAC= �
TE=
N@AJ��;FR RyN@DE;Ô;�qjT�2�NOAC8H?E=V�y8(�{NODE;ÔX|2��
Aa2|N@AC8:?#8��

p �:A<XH;>?8#�;F9C8>3 Bo2H?8#�;�TE=
;>R#NO8ÕRE;FN@;��0�/A<?E;
�/8��@;�;k)+2HB NO95$?3[DE;>?#NODEA<=[2H=@=
T'�- +NOA<8:? AC=�N.�
TE;>Ul3
� =#NODE;AL(2��(�O2|?'�:Aa2|? =+$Y=
NO;7� �:A<XH;>? #j$ �pq�3SR v �(UËAC= AC?^N@;��(�@2�#E9C;|J�;o2|B6D N.�@2 �
;>B NO8(�+$ 8��WN@DE;

=0$Y=�NO;�� 9CA<;>=Ò8:?Ô2{B>;7�
N62|AC?,N@D'�@;F;kXrREAD� ;>?E=
AC8:?E2H9:NO8(�
TE=ÒAC?,N@DE;G +D�2H=@;	=� �2|B>;
Rd2�7�8:9J�/8(�H8(�@8QXjX � �@?E8:9<R,X
��8:=
;��FJ&8(�×7 � �ÚJ(N@8(�@T+=�U JmI � 3[D+ACB6DÚAC=�AC?Ø8:T'��B>2H=@; RE;FN@;��0�/A<?E;>R:#j$ NODE; ;�qjT�2|N@AC8:?+= :m B>8H?E=
N>J
p  B>8:?+=
NQJ r  BF8:?E=
No3��!D+;� �8:=@A·NOAC8H?�8��$2� �2"�
NOA<B>9<;,8:?#NODE;×NO8(�
TE={Bo2H?�#�;×RE;>=
B��@AJ#�;FR�#j$�N@D'�@;F;
2H?'�HTE9a2��	B>8Y8(�@R+AC?�2|N@;>=FJ�3[DEACB6D B>2H?1#�;�B6DE8H=@;>?#=@8 N@D�2|N�N@DE;7$SR+;� �;>?ER 9CA<?E;o2"�@9J$ 8:?SN@AD� ;�2H9<8:?'�WN@DE;
N.�@2 �
;>B NO8(�
AC;F=�Ry=@8"XrBo2H9<9C;FRSBo2H?E8H?EACB>2H9�2H?'�H9C;>=.U 4 I �

N� I  @BADCFE�R :�T p T r U T N� P  mA�K`R : T p T r U T N� �  A��fR :�T p T r U T R � � U

3[DE;7�@; � aÓJ
-� V\T v T � J�2��
; NODE;ÚBo2H?+8:?EACB>2H9×2H?'�:9<;>= RE;F=@B��
AD#EA<?'� NODE;:��$;�@8( +D�2H=@;|J�NODE;: �8H9C8:A<R�2H9
 �8:=@A·NOAC8H?Ô2H?ER,NODE;0N@8(�@8HACR�2H9K �8:=@A·NOA<8:?UJ*�@;>=0 �;FBFN@A<X:;F9J$ i\A���AC=&N@DE;G�9�
;�qjTE;>?+B7$ 8���N@DE;	N@8(�@8HACR�2H9K� 8HNOA<8:?U3
�!DE;�B>2H?E8:?+ACBo2|9�2|BFNOA<8:?,X�2H?'�:9<;!B>8Y8(�@REA<?�2|N@;>=n�y8���N@DE;V �2"�
NOA<B>9<;{A<?Ë2H?Ë2*)�AC=0$;�-�/; N.�
ACBo� 2"�:?E;FN@ACB[N.�@2� 
3	;��@;��&�@=�NWBF8:?E=
N��@TEB NO;FR AC? K[;7�q3mI � XYAC2#NOD+;��:;F?E;��@2|NOA<?'�8�yT+?EBFN@AC8:? 8��!2H? 2� ' '�
8( '�@AC2|NO;ÕB>2H?E8:?EA<Bo2H9
N.�@2H?E=+�y8(���/2|NOA<8:?U3 � ? ;o2H=
AC;7�/302�$ NO8���?ERÕNODE;{B>8H?E?E;>B NOA<8:?�#�;FN%3	;>;F?ËB>8H?jXH;>?^NOA<8:?�2H9�2H?+R/B>2H?E8:?EA<Bo2H9
B>8Y8(�
REAC?�2�NO;>=�A<=�N@8�T+=@;ÕNODE; B>8:?+=
N62|?EB7$Ú8��	NODE;ÕNOAJ�/; RE;7�@A·XH2�NOA<XH;>=×8���NODE; Bo2H?+8:?EACB>2H952H?'�H9C;>=F3/M ;
��?ER 4 I%@

V �



� I  �i+ � R � P U T � P  mA�K`_ &' Z�#&# N#|T � �  7/(+��BR � P U T R � �jU

3[DE;7�@;��i� "�� �' Z � P RDN/ +IA �KU�#yA�K�2|?ER � � "�� �' Z � P RnADC~+�@BADCFE.U #yA�K�2��@;ÕBF8:?^NOAC?jTE8HTE=@ �;��
AC8YREACB
�yTE?EB NOA<8:?E=08"� #,i�N@DE;�A<?^NO;����O2H9<=02��
;�NO2HGH;F? 2H9C8:?��,NOD+;V�:TEA<REAC?��"X�BF;>?^NO;7�08(�0#EA<N r R%+yT # T :�T p U� B>8H?E=
N>Jp  BF8:?E=
NoJ�:I B>8:?E=�N�i N#�R$#`T r TA:�T p U� N	 � �"# 2H?+R N/GR$#`T r TA: T p U^ N	 � ��/ R 3[DE;>?

-
# ��� V:JN/}�7u`�,# %�U[2"�@;�2H?'�HTE9a2��	X:;>9<8�BFA<N@AC;>=!8"�&N@DE;�TE?' �;��
N@T'��#�;>RE�:TEA<REAC?'�*X�B>;F?^NO;��M� 8HN@AC8:?U3

t�? N.�O2|?E=0�y8(�0�/A<?'� NO8 N@DE;ËBo2|?E8:?EA<Bo2H9	2H?'�:9<;>=FJ�NODE;?LÒ2"�(�O2H?��:Aa2H? � � ��Bo2H? #�;�3o�
A<N
NO;>? AC? N@DE;
�y8(�0� RdBk�q3�K{;k�q3¾I%@kU

� � �� � I N� I � � P N� P � � � N� � + : T R � 
�U

3[DE;7�@;�� I  p t7zJ#&x:J � �  r J�2H?ER� P R � I T � � TA:BUG V
v�� X Z 	 � � x z � R
	8U � tvu|�� �1R
	8U�� R � �(U

2��
; NOD+; 2HBFN@AC8:? X|2��@AC2�#E9C;F=�B>2H?E8:?+ACBo2|9C9J$ B>8:? �
T��^2|NO; NO8 � I J � P J×2H?ER � � JN�@;F=� �;>B NOA<XH;>95$ iÕNOD+; AC?,X
NO;7�(�O2|9�AC?�NODEA<=S;�qjT�2|N@AC8:? AC=ËNO2HGH;F? 2H9<8:?'� 2 B>8:?^N@8:T'�SNOD�2�N�A<=SRE;FN@;��0�/A<?E;>R4#j$�NODE;Ø;�qjT�2�NOAC8H?E=

r R%+yT # T p TA:BU� B>8H?E=
NQJ p  BF8:?E=
N>J := B>8H?E=
NSRdA�3 ;|3<JE9<AC;F=!8:?#N@DE;�B>8(�0�@;F=� �8:?EREA<?'�/A<?^XH2"�@Aa2|?jN0NO8(�
TE=8��&NODE;�=0$Y=�NO;���U[2H?ER8� 2HG|;>={8:?E;�NOT��@? A<?SNODE;� �8:9C8:A<R�2H9�READ�
;>BFN@AC8:?#2H?+R�?E8ÕNOT��@?E={AC?SNOD+;×N@8(�@8:A<R�2H9
REAJ�@;>B NOA<8:?U3 ��8HN@;,N@D�2|NV�y8���?�2"���@8>3 #�2H?E2H?�2/8���#EA·NO= � P #�;FB>8(� ;>={NODE;,9C8:?��:A<N@TEREAC?E2H9(2HREAC2�#�2|N@ACB�AC?,X
X|2��@AC2H?^NoJ � Z`H
	�u|��#'R v � U J 3[DE;��
;ËNODE;ËA<?^NO;����O2H9�AC=×N62HG|;>? 2H9<8:?'�ª28��;>9<R 9CA<?E;�#�;FN%3	;>;F? N@DE;Ë8(�0#EA<N
#�8:TE?EBF;G �8:AC?^NO=FJ\Z`H0AC=(NOD+;0REA5l-;7�@;>?^N@Aa2H9^8��+NODE;H��;>9<RÔ9CA<?E;59C;>?��HNODU3Ò4b�'3	;�B>8H?E=@A<RE;��
;>R�:�2H=�2��yTE?EB NOA<8:?
8�� � I J � P 2|?ER � � R�NODE;
<�2�� AC9<N@8:?EAC2H? 8���NOD+;�=0$Y=�NO;���U J�NODE; �wTE9<;�� X L(2��(�@2H?'�:;{;�qjT�2|N@AC8:?+=n�y8:9<9C8>3[AC?'�
�9�@8�� �pq�3MR � 
(U
308:T+9CR #�;ËB>8H?jXH;>?^NOA<8:?�2H9G<�2�� AC9·NO8:? % =×;�qjT�2|N@AC8:?+=WAC? 2HBFN@AC8:?,X�2H?'�:9<;ÕB>8Y8(�@REA<?�2|N@;>=>3
<�8>3	;FXH;��>J�A<N[A<=�� 8(�
;N ��O2HB NOACB>2H9UNO8 B>8H?E=@A<RE;�� � P 2|=�2 �yTE?EB NOAC8H?#8"� � I J � � J�2H?+R :	3G�!DjTE=FJ 3	;,T+=@;
� I J � P J � � J � I J � � JE2H?ER : 2H=	B>8Y8(�@R+AC?�2|N@;>=F3B�!DE;>?SN@DE; �wTE9<;��+X%L(2��(�O2|?'�:;�;7qjT�2|NOA<8:?E=02��@;�2H=G�y8:9<9C8>3[=94N� I  N� P  N� �  ��T R � ��U

N� I � A I  *+ � o � Po : �
� I o � Po � I  Q@ A�CFE T R � 6(U

N� P � A P  � o � Po :��
� I  mA�K T R � &(U

V �



N� � � A �  �+ � o � Po :��
� I o � Po � �  A�� � R ���(U

���?��� � �������M�	��
�� 
 	m� 	/
�� � �w��� 	/
�� � ����� � ��������� 

M ;N '�
8�BF;>;>R1�9�@8�� �pq�3 R � VOUlJ'3[DEACB6D8�:A<XH;>=!NOD+;,REA5l-;7�@;F?EB>;�#�;FN%3	;>;>?�NODE;�;k)+2HB N�2|?ERE�HTEACREA<?'�"X

B>;F?^NO;���RE;F=@B7�@AD �NOAC8H?E=�8���NODE;� �2"�
NOA<B>9<;S�/8|NOAC8H?ªAC?ªN@DE; 2*)�AC=0$;�-�/; N.�
ACB@�E;>9CR-3 � =
=@T'� AC?'�ËN@D�2|N�N@DE;
��;F9CR�X|2��@AC2|NOA<8:? =
Bo2H9<;ÚA<=?�ÔTEB6D 9a2"���:;7� NOD�2|?)N@DE;r��$;�@8��O2HREA<TE=>J�30;Ø;`)� E2H?ER � R � U/A<? 2  �8>30;7�
=@;7�@A<;>=WA<? � + 	  u � P� #yADC/R
	8Ul3E�!DE;��@;F=@TE9·NOAC?��u�O2�NODE;7�WB>T��S#�;7�@=
8(�/;/;k), '�
;>=@=
AC8:? �y8���^ � I A<=
B>8H?E=@A<RE;��@2�#E9J$Õ=
AD�- E9CA5��;>R 8H? TE=
AC?'�×NODE;o�y8:9C9<8>3[AC?'�
 '�
8( �;��
N%$ 8���NODE;	L(2��(�@2H?'�:AC2H?��y8(���/2H9CA<=�� 4C�!DE;
;�qjT�2�NOAC8H?E=�8��/� 8HNOA<8:?ª2"�@;ÔA<?jX|2��
Aa2H?^N�TE?ERE;7��NODE;W=@T'#E=�NOA·NOT+N@AC8:? � � � ��Z�� #&Z\[lJ 3[DE;7�@;-e AC=�2H?
2��0#EA<N��O2��+$N�yT+?EBFN@AC8:? 8��s[&2H?ER  EDE2H=@;�X|2��
Aa2�#E9<;>=F3&4�?  �2���NOA<B>TE9C2��>J|A<N$A<=$Gj?E8>3[? IB2 NOD�2|N�NODE;!RE;7�@A·XH2�NOAC8H?
8��ÒNODE;��:T+ACREA<?'�"X�BF;>?^NO;7�oL(2��(�O2|?'�:Aa2|? � � �	D�2|={A<?EB>9<TERE;FR#=
TEB6Dª2 =
T'#E=
N@A<N@T+NOA<8:? 3[A<NOD

�= *+ x u �z ADC/R
	8U � R
	8U�� P� + x ujP�z A�CHR
	8U P R P� � ��U � R
	8U�� P� � R ��V>U
t�?Ë2� � E9J$YAC?��×N@DEAC=5=@T�#E=
N@A<NOT�NOAC8H? N@8S^ � I J;�/8:=�N5NO;��0�/=	2��
;�B>2H?EB>;F9C;FRUJ+2|?ER�3	;V '�
;>=
;>?^No^ � I N@8×N@DE;
9C;>2HREA<?'� 8(�@R+;��{2H=I�y8:9<9C8>3[=94

^ � I  tvu|� u �ADC/R
	8U P� ��
�� tvujP�
v ADCHR
	8U P� I � Z P� PZ\[ � t P z ujP�

v x5� R
	8U P R P� � ��U �1R
	8U �  P��� N	�" T R � v U

3[DE;7�@;�
  B>8H=OR��MU,Z P� I #&Z\[ + =@A<?CR��MU,Z P� P #&Z\[l3
�&8 RE;7�@A·X:; 2H?Ø;7qYTE2|NOA<8:?��y8(�INp A<?ªNODE;Ô2*)�AC=0$;�-�/; N.�
ACB@�E;>9CR-J 30; =
;FNN^ � P  �S2|?ER�3o�@A·NO;WN@DE;

�y8:9<9C8>3[AC?'� �5T+9C;�� X L(2��(�@2H?'�:;�;�qjT�2|N@AC8:? 4ZZ\[ � o � � �o N� � o ^ � Io N� �  o ^ � Io � T R � � U

�9�@8�� 3[DEA<B6D�A·N[AD�-�/;FREAa2|N@;>95$��y8:9C9<8O3[=�N@D�2|N

Np  xt7z � o ^ � Io � + ZZ\[ � o ^ � Io N� � � � R � �jU

e�T'#+=
NOA·NOT+N@AC?'�S^ � I �9�
8(� �/q�3CR � v U�2H?ER GH;F;� EA<?'� 8:?E95$/N@;���� =�8���N@DE;�9C8>3	;>=�N!8(�@R+;��!AC?/NODE;��"$,�
8(�O2OX
REA<TE=>J�2"��N@;��!=�N.�O2|AD�:D^N��y8��0302��@R Bo2|9CB>T+9a2|N@AC8:?E=n30;�8(#+NO2HAC?SN@DE;
�y8:9C9<8O3[A<?'�Ô;7qYTE2|NOA<8:? 4

V 6



Np  tvu � u �� R
	8U P� � o 
o � �
tvujP�
v � R
	8U P oo �

� R P� � ��U �1R
	8U �  P��� N	 " � � R � 
�U

�!DE;Ø=@;FB>8:?+R NO;7��� 8"�,N@DE;2�@AD�HDjN+X�D�2|?ER)=@ACR+; 8��,N@DEAC= ;7qYTE2|NOA<8:?)AC=  '�
8( �8��
NOA<8:?�2H9{NO8 ;k), R v - �MUl3
�!DE;7�@;7�y8��@;HJjA·N/�:A<XH;>=52H?Õ;k), �8:?E;F?jN@Aa2H9<9J$W=��/2H9C9�B>8:?^N.�
AD#ET�NOAC8H?ÔNO8 �
T'�- E=w8���NODE;o�/2��:?E; NOA<BI�/8��/;F?jN �
2H?ER!3[A<9C9�#�; AD�:?E8��@;>R-3 7�;F;� EA<?'� 8:?E95$ N@DE;ª9C8H?'�:A<N@TEREA<?�2H9[B>8(�- �8:?E;>?^NS8"� N	 R�NODE;ªN��O2H?+=
X:;7�@=@2H9
B>8��� �8:?E;F?jN�AC=&8���DEAJ�:DE;��&8(�@R+;���A<?,N@DE;G��$;�
8(�O2HR+ACTE=.U&2H?ERWTE=@A<?'��NOD+;^�&�@;F?E;FNw;7qjT�2|NOA<8:?E=FJ"3	;�8(#+NO2HAC? 4Z P� IZc[ �7u � Z P� IZ|>  �+�u � � P� P T R � �(U

Z P� PZ\[ �7u � Z P� PZ`>  �+�u � � P� �iu � � P� I T R � ��U
3[DE;7�@;wZ|>5AC=[NODE;WN@DE;ÔREA5l-;7�@;F?jN@Aa2H9(8��wN@DE;���;F9CRª9<AC?E;×9C;F?'�HN@DUJ �ªAC=�N@DE;@�E;>9CR 9CAC?+;×N@8(�@=
AC8:?U3�e�T'#E=�NOA X
NOT�NOAC?��ÕN@DE;>=
;�;�qjT�2|N@AC8:?E=!N@8 �pq�3 R � 
�U J�3	;N�E?�2H9C95$Ë2"���@A·X:;�2|N[N@DE;
�y8:9C9<8O3[A<?'�W;7qjT�2|NOA<8:? 4

Np  7t ujP� u �� %$� BF8:= �  7t uYP u �� %�� � V�+ *s���' � BF8:= ��T R � 6(U

3[DE;7�@;�3	;S2��:2HAC?:�@;F=
N.�
ACB NO;>R 8:T'�
=@;>9·X:;F=WNO8#NODE;/9C;o2|REAC?'� 8(�
RE;��,AC?ØNODE;���$;�@8(�@2HREA<TE=W2|?ER 8(� A<N
NO;FR
NO;7��� =[B>8:?^N62|AC?EA<?'� ;k), R v - �MU 3��pqjT�2|N@AC8:?AR � 6jU0AC=!;F=@=@;F?^NOAa2|9C9J$ �pq�3gR v VOU 3

�pqYTE2|NOA<8:?AR � 6jU�=@;>;7�/=!N@8 R+AC=O2"�(�@;F;�3[A<NOD  ��@;FXYA<8:TE=o�@;F=@TE9·NO=!8���K{;k�y=>3 � � I ' 3 � BFB>8(�
REAC?'� N@8ÔNODE;F=@;
3	8(�@Gj=>J:N@DE;�=
;>B>8H?ER NO;��0� A<?WNOD+;I �2��
;>?^NODE;F=@;F=�A<?��pq�3&R � 6jUÒ=
DE8:TE9<R�#�;�N%3[ACB>;09C;>=
=>3p<{8>30; X:;��FJj3[DE;>?
NOD+;� E9C2H=��/2� '�@;F=@=@T��@;ÔA<=�?E;7�:9CAJ�:AD#+9C;HJYNODE;,REAC=
B��
;� �2H?+B7$#AC={;o2H=
AC95$S;k), E9C2HAC?E;FRu#j$ NODE;×REA5l-;7�@;>?+B>;WA<?
NOD+;×R+;7��?EA·NOA<8:?E=�8�� p AC?#K[;7�y=>3 � � I ' 2H?ER#DE;��
;H3H<�;7�@; p AC=!RE;k��?E;>R#AC?SN@;���� =!8��ÒNODE;��/2��:?E; NOA<BV��;>9<R2|N�N@DE;S�:T+ACREA<?'� BF;>?^NO;7�>J p  tvujP� # � v �?R
	8U 
�J 3[D+;��@;>2H=�AC? N@DE;�� ;>?^NOA<8:?E;>Ru '�@; X�A<8:TE=�3	8(�@Gj=�N@DE;
�/2��:?E; NOACB���;F9CRÚAC=�N62HG|;>? 2�N×N@DE;- �2��
N@ACBF9C;  �8H=@A<N@AC8:?-3 4�? N@DE; 9a2|N
NO;���B>2H=@; NODE;- �2���NOACBF9C; ��$;�O2�NOAC8H?
AC?^N��@8YRETEB>;F={2HREREA·NOAC8H?�2H9�N@;��0�/=!A<?jN@8�Np 4Np

8
�
� � 8 � ZZ\[ � t u P�v � R � U �  Np + p u �� R
	8U P� � � � � Np � t u ��

v � %$� BF8:= �i+It v � u ��� � �5R P� P � � � U+BF8:= �=� R P� I � � � U+=
AC? � 
|T R � &(U
3[DE;7�@; P�  o P� # o �  P��� P�  Q+ª=@A<?CR��MU P� I R
	8U�+ B>8:=>R��MU P� P R
	8U[A<=[N@DE;WA<?E=
NO2H?^N�R+AD�@;FBFN@AC8:?#8��$N@DE;
 �2���NOA<B>9C;o��$;�
8(�/8|NOAC8H?U3g�!D+;V�&�@=�N	N%3	8WN@;���� =�8�� �pq�3 R � &jUB$�A<;>9<R N@DE;�;7qYTE2|NOA<8:?��y8(�n^ p 8��UK{;k�y=>3 � � I ' 3�!DE;7�@;7�y8��@;HJ 30; B>8H?EB>9<TERE;ÕNOD�2|N �pqj=>3GR � 6(U�2H?ERZR v VOU�REA5l-;7�
�9�@8(� N@DE;-�/;F?jN@AC8:?+;>R: '�@; X�A<8:TE=
�y8(� X
�ÔTE9C2H; #j$ NO2HGjAC?'�#AC?^NO8 2HB>BF8:TE?^NÔ;kl-;FBFN@=Ô8��M E9C2H=��/21 '�@;F=@=@T��@;ËRE;F=@B7�@AD#�;>R #K$ 9a2|=
N�N%308ªN@;��0�/=×8��

V &



�pq�3HR � &jUl3Ô4�?^N.�
8�RET+B>AC?���2SBFT'�
X|2|N@T'�@;`X�9CA<GH;S E2��O2�� ;FN@;�� 6 � � � P � �ÚA<? 2|REREA<N@AC8:?�NO8 �  % � I� J 3	;
B>8HTE9CR#8(#+NO2HAC?#2��y8(���ÔT+9a2��y8(�MNp

8
�
� � 8 =@AJ�/A<9a2���NO8ÕNOD�2|N{RE;7�@A·X:;>R�AC?#K[;7�q3mI�I 3G<{8O3	;FXH;��FJ�NOD+;,;7qYTE2|NOA<8:?

�y8(� Np �HA<X:;F?F#j$��pq�3oR � 6(U � 2|?ER NODE;SBF8(���
;>=0 �8:?+REAC?'� ;7qjT�2|NOA<8:? �y8(��^ p �:A·X:;F? #j$ �/q�3oR v VOU 
�2��
;
�ÔTEB6D#=@AJ�� +9C;��FJ,3[DEA<9C;�BF8(���
;>BFN@9J$SR+;>=@B7�@AJ#EAC?'� 2H9<9 � ;>?^NOA<8:?E;FR�;kl-;FBFNO=F3

���Q�	���`�	������� �@������� � � � ���Q�`����� �
M ;� '�
8�BF;>;>RÕNO8×RE; NO;��0�/A<?EAC?���NODE;{B��
A<NOA<Bo2H9+2��- E9CA·NOTERE;08��-N@DE;o� 2��H?E;FN@ACBI��;F9CR-�@AD � E9C;!2�NH3[D+ACB6D

NOD+;G �2���NOA<B>9C;/� 8HNOA<8:?�#�;FB>8(� ;>=&=
N@8�B6D�2|=
NOA<BH3&4�?WNODEA<=&=
;>B NOAC8H?UJ�3	;n3[AC9<9^?E;��H9C;>B N�N@DE;0;kl-;FBFN$8"� \×2"���@;F?
GjACB6Gj=>J+B>8:?E=
ACRE;7�@A<?'�W8:?+9J$ NOD+;
L(2��(�O2|?'�:Aa2|?� �;���NOT'�0#�2|NOA<8:??^ � P �HA<X:;F??#j$ �pq�3 R �jv Ul3 ��8(�
;>8QX:;7�>J�3	;
3[AC9<9�REAC=0�@;7�^2��@R�NODE;,AD�/2��:AC?E2��0$��@;>=
8:?�2H?+B>;>=V �8:=
=@AJ#E9C;��y8(�[NODE;@ �;7�
NOT���#�2|N@AC8:?u^ � I RE;>=
B��
AD#EA<?'�/N@DE;
��;F9CR1�@AJ ' E9C;|3

�!DE;�7 � � N@DE;>8��0$ =
NO2|NO;F= N@D�2|N N@DE;E ��@;>=
;>?EBF; 8���2Ø=@T�� B>A<;>?^NO95$F30;>2HGF �;��
N@T'��#E2|NOA<8:? RE8�;F=
?E8HN/B6D�2H?��:;EqjT�2|9CA<NO2|NOA·X:;F9J$ N@DE;8#�;FD�2oX�A<8(�Õ8���2:<�2�� AC9·NO8:?+Aa2H? =+$Y=
NO;7� ?+;o2��-�/8H=
N 8���A<?^XH2"�@Aa2|?jN
NO8��@A	Rd=
;>;HJ�;H3 �E3<J$2H? 8QX:;7�
XYAC;k3 AC? K{;k�q3¾I � �y8��W28�/8(�
;��
AD�:8��@8:TE=�REA<=@BFTE=@=
AC8:? 8���NOD+;/NO8� EACB�U 3 ��8:=�N
NO8��@A&2��@;Ô=
9CAJ�:D^NO9J$ R+AC=
N@8(�
N@;>RUJ #ET+N�N@DE;>AJ��N@8( �8H9C8(��$1�
;��/2HAC?+=�TE?EB6DE2H?'�:;FRUJ 3[DEACB6Dr� ;o2|?E=�NODE2|N�N@DE;
2oX:;7�O2��:;,;7l�;>B N�8��&NODE;N �;��
N@T'��#E2|NOA<8:?8�y8���2 9C8:?��- �;��
AC8YR 8��$NOAJ�/;�X|2H?+AC=@D+;>=>3G�!DE;W;`)+BF;� +N@AC8:?+=�2��
;
NOD+;N�
;>=
8:?�2H?^N[NO8(�
AÓJ�3[D+ACB6D#AC? 8:T'�!B>2H=@;,2��@;�N@DE;×7 � � NO8(�
AU=O2|N@AC=+� $�A<?'� NODE;��
;>=@8H?�2H?EBF;,BF8:?EREA·NOAC8H?

�6
� ' I

� � A �  � R�

�(U

�y8(�×=@8(� ; AC?^NO;7�:;�� � � J��} V\T v T � 38t�? =@TEB6D N@8(�@A�JÒN@DE; ;kl-;FBFNW8���NOD+;� �;��
N@T'��#E2|NOA<8:? A<=,=
;>B>T+9a2��FJ
AÓ3 ;H3·J52HBFB>T'�ÔT+9a2|N@;>=ÔA<? NOAJ�/;|J$AC? 9<AC?E;>2��Ô2" ' '�@8�)�AD�/2|N@AC8:?U3 ��8:?+9CAC?+;o2��,B>8:?E=
ACRE;7�O2|N@AC8:? =@DE8>3[= NOD�2�N
NOD+;{;kl-;FBFN	8��-2N�
;>=@8H?�2H?EBF;�A<=�R+;FNO;7��� AC?E;FR #K$ N@DE;[B>8(�- �;FNOA·NOA<8:?�#�; N%30;F;>? N@DE;o �;7�
N@T'��#�2�NOAC8H?-�/2��"X
?EA·NOTERE;�2H?ER NODE; �
RE;FN@TE?EA<?'� �@�9�
8(� NODE;	�@;F=@8:?�2|?EB>;|J+AÓ3 ;H3·JjNODE;�B6D�2H?'�:;�8��UNOD+;	�9�@;7qjTE;>?EBFAC;F=I#�;FBo2HT+=@;
8��&NODE;,RE;FXYAa2�NOAC8H?8�9�
8(� NOD+;��@;F=@8:?E2H?^N�NO8��@TE=F3�M)DE;>? N@DE;N �;7�
NOT���#�2|N@AC8:?�2��- E9CA·NOTER+;�AC=��@;>9C2|NOA·X:;F9J$
=��/2H9<9ÓJ�N@DE; �/8YREA5��Bo2|N@AC8:?Ú8��{NODE;  +D�2H=@;`X�=0 �2HB>;SN@8( �8H9C8(��$ÚBF8:?E=@A<=
N@= 8:?E9J$ AC? N@DE; 2� ' �;o2"�O2H?EBF;S8��
�@;F=@8:?E2H?EB>;WAC=@9C2H?ERE=[A<?�NOD+;×XYACBFAC?EA·N%$ 8��$;>2HB6D��
;>=@8H?�2H?EBF;HJ-N@DE;,R+;FXYAa2|N@AC8:?+=�8��B�@;>=
8:?�2H?^N�N.�O2 �
;>BFN@8(�0$
8:? 9C2����:;/NOAD� ; A<?^NO;���X|2H9C=S#�;>A<?'�ªDEAJ�:DE;7�WNOD�2|? N@D�2|N 8"��?+8:?'�@;F=@8:?E2H?^N/8H?E;>=�#ET�NÕ=
NOA<9C9H�@;F=
N.�
ACB NO;>R-3
�!DEA<=? EDE;F?E8(� ;>?E8:?)A<=?�@;k�y;����
;>R�NO8 AC? NOD+;ª9CA·NO;��@2|NOT��@;ª2|= �
=@T' �;��@2HREAC2�#�2|N@ACB>A·N%$ �E3 IdP � I � R � ?+8HNODE;7�

v �



NO;7��� 8YB>B>T����@A<?'� A<? NOD+; 9CA·NO;7�O2|N@T'�@;��y8(�×NODE;/8(��#EA·N62H9/� 8HNOA<8:?Ø8��o �2���NOA<B>9C;F=,A<? �
;>=@8H?�2H?EBF;ËAC=
9a2H?ER+=
AC= �
=
T' �;���#E2H?�2H?�28�/8|NOAC8H? �EJ 3[DEA<B6D A<=×8"��NO;>? TE=@;FR ; X:;>?A3[DE;>? N@DE;  �2���NOACBF9C;F=×T+?ERE;��×REA<=@B>T+=@=@A<8:?
2��
;�?E8HN�#�2H?�2|?�2� �2��
N@ACBF9C;>=F3 U � N{DEAJ�:DE;7�[2��� +9CA<N@TERE;F=>J,3[D+ACB6D�2� ' '�
8>)�AJ� 2|N@;>95$ BF8(���
;>=� �8:?ER NO8 N@DE;
8QX:;7�@9a2" 8���NOD+; A<=@9C2H?ERE=�8��0?E;>AJ�:DK#�8��@AC?�� �@;>=
8:?�2H?+B>;>=�RyN@DE;�P0DEAD�
ACG|8uXª=
NO8YB6D�2H=�NOA<B>A<N%$ªB��@A·NO;7�@AC8H?�I � UlJ
NOD+;/N.�@2 �
;>B NO8(�
AC;F=N302H?ERE;7�Ô=
N@8�B6DE2H=
N@ACBo2|9C9J$�#�; N%30;F;>? REAJl�;��
;>?^NS�
;>=
8:?�2H?EBF;>=F3���8(�
;/;`)+2HBFN@9J$:J�=@TEB6D
�:9<8(#�2H9&=
NO8YB6D�2H=�NOA<B>A<N%$ 2��@A<=@;>=�3[D+;>? N@DE; �O2|N@AC8S8���NOD+; REAC=�N62H?EBF; #�; N%30;F;>? N@DE; �@;>=
8:?�2H?+B>;>=�NO8SN@DE;
�@;F=@8:?E2H?EB>;�A<=@9a2|?ER?3[ACR+N@D ;k)�B>;F;>RE= � # v Rd2H9<N@DE8:T'�:DËN@DE; � # v �
TE9C;|J�2H=I3	;>9<9�2H=�NOD+;NP0DEAD�
ACGH8QX B��@A·NO;`X
�@A<8:?ÔA<?S�:;>?+;��O2|9ÓJHA<=B '�
8uXH;>?Õ8:?E95$��y8(��BF;��
NO2HAC? <�2�� AC9<N@8:?EAC2H?�=0$Y=
N@;�� =>J^AC?� �2��
N@ACBFTE9a2��FJ|N@DE;�=
NO2H?ER�2"�@R
�/2� ' EA<?'�EJ P ' A·N!=@;F;�� ={N@8�308(�
GSAC? �/2H?j$S8HN@DE;��[Bo2|=@;>=FJ�=@;>;|J�;H3 �E3·J�K{;k�q3 P@I�Ul3

�!DjTE=>J:N@DE;0B7�@A<N@ACB>2H9j �;7�
N@T'��#�2�NOAC8H?Ô2��- E9CA·NOTER+;5N@D�2|N&AC= �@;7qYT+AD�@;FR��y8(�(NODE;�N.�@2H?E=@A·NOA<8:?,8"��2�<�2"�/A<95X
NO8H?EAa2H? =0$Y=
N@;�� �9�
8(� N@DE; =@T� �;7�O2HREAC2�#�2|N@ACB@#�;FD�2oX�A<8(��N@8?�:9C8�#�2H9Ò=
NO8YB6D�2H=�NOA<B>A<N%$ Bo2H?r#�;��y8:T+?ER2#K$
=
N@TER�$YAC?���N@DE;[AC=
9a2H?ER+=B '�@8YRETEBF;>R #j$ =@;7 �2��@2|NO;o�@;F=@8:?E2H?EB>;F=>3���8(��N@DEAC=p +T'�� �8:=@;|Jj30;o�:;F?E;��@2H9CAJ]>;0N@DE;
2� ' ��@8^2HB6D2 '�
8( �8:=@;FRÚA<?ØK{;k�y=>3mI%@ � P�PQ3@�!D+;�� 2HA<?ªACR+;o2Ë8��5NOD+;Õ2� ' '�
8^2HB6DØAC=�N@D�2|N�N@DE;� ED�2|=@;kXr=� �2|B>;
X|2��@AC2�#E9<;>=ÕBo2H? #�;#REA<XYA<RE;>R AC? N@DE;�XYA<B>AC?+A<N%$ 8���;o2HB6D!�
;>=
8:?�2H?EBF; � �

� ' I � � A �  � AC?^N@8 �
=
9C8>3��
X|2��@AC2�#E9<;>=uR � I J � P J � � J[2H?ER � �� ' I � � � � U 2H?ER �+�d2|=
N�� 8:?E;>=rRyN%3	8 8HNODE;7� A<?ERE;� �;>?+RE;>?^N#2H?'�HTE9a2��
B>8Y8(�
REAC?�2�NO;>=.U 3 �!DEAC=FJG�&�@=�NoJ�8� �;F?E=Ë22 �8H=@=@AJ#EAC9<A<N%$ NO8Ú=@AD�- E9<AJ� $ N@DE;#RE;>=
B��@AJ +NOA<8:? 8���N@DE; =+$�=�NO;7�
#j$ 2oX:;7�O2��HAC?'� 8QX:;7��NODE;S�d2H=�N�X|2��@AC2�#E9C;F=�2H?+RUJ�=@;FB>8:?ER-JÒA<?EREA<Bo2|N@;>=�N@DE; ;k)�AC=�NO;F?EB>;Õ8��	2H?Ø2HR+Aa2�#�2�NOACB
AC?^X|2��
Aa2H?^N{2H=
=@8YB>Aa2�NO;>R83[A<N@D�=
TEB6DØ2oX:;��@2��:A<?'��R 30;@�@;k�y;��[NO8 A<N�2H= �@2-�
;>=
8:?�2H?EBF; 2HREAC2�#�2|N@ACB�A<?jX|2��
A5X
2H?^N��jU 3 4rN NOT��@?E=Õ8:T+N N@D�2|NÕNOD+;S9C;FXH;>9!BF8:?^NO8:T'�
=/8"��N@DE; �@;F=@8:?�2|?EB>;#AC?^X|2��@AC2H?^N B6D�2��@2HBFN@;��
AD]>;SN@DE;
=
N��@TEB NOT'�
;,8"�ÒN@DE;��@;F=@8:?�2|?EB>;×AC=
9a2H?ER-3p<�;F?EB>;|J�N@DE;�AC?^X|2��@AC2H?^N!Bo2|?8#�;�TE=@;FR8�y8��I��?EREA<?'� NODE;�AC=
9a2H?+R
3[ACR�NODU3

�&8#AD�- E9<;�� ;>?^N�N@DEAC=� '�
8(�(�O2"��J 3	;ÕAC?^N.�
8�R+TEB>;Õ?E;k3 Bo2|?E8:?EA<Bo2H9w2|?'�:TE9C2���B>8Y8(�@R+AC?�2|N@;>=
#j$ªN@DE;
9CA<?E;o2"�0N.�@2H?E=0�y8����/2|NOA<8:?

�~ �� � T R�
 V>U
3[DE;7�@; �  )B>8:9bR � I T � P T � � U J � A<=�NODE;�XH;>BFN@8(�{8��&N@DE;�?E;73 2H?'�:9<;>=FJ�2H?ER

�  
�
�
�
�
�
�
�
�
�
�

� I � P � �
� V �V � �

�
�
�
�
�
�
�
�
�
�

� R�
 v U

v V



t�?E; Bo2|?Ú=
;>;��9�@8�� �pqj=>3HR � 6jU � R ���jU{2H?ER R�
 �jU{NODE2|N�NODE; BF8�8��@REA<?�2|NO; � I AC=�B6DE8:=@;F? =
8SNOD�2|N�A<N�A<=
B>8H?E=
NO2H?^N�2�N{N@DE;�B>8:?+=@ACR+;��@;FRE�
;>=
8:?�2H?EBF;H3H�!DE;@LÒ2"�(�O2H?��:Aa2H? � � ��N@DE;>? N62HG|;>=[NODE;
�y8(�0�

� � �� �� �UN�(+ : T R�
 � U

3[DE;7�@;��� R ��� U � I���J��0 B>8:9bR � I T � P T � � U 3	M)A·NODE8HT+N{9C8:=
=�8��Q�:;>?+;��O2|9CA<N%$HJ'30;�3[AC9<9UB>8H?E=@A<RE;��	� P 2H=
28�yT+?EBFN@AC8:? 8���NOD+;/8HN@DE;��W2HBFN@AC8:?ØX|2��@AC2�#E9<;>=×2H?ER :03 � =W=@D+8O3[? A<? �  ' �;>?EREA ) L�J�A<? 2SX�A<B>A<?EA<N%$
8��{NODE; �
;>=
8:?�2H?EBF;#N@DE;��
; ;k)�AC=�NO= 2 =��/2H9C9	B>8Y8(�@REA<?�2|N@; N.�@2H?E=0�y8����/2|NOA<8:?[R � I T � P T � � T
� I T
� � T :pU �
R��� I T
�� P T��� � T �� I T �� � TA:pUÕ=@TEB6D N@D�2|NËN@DE;�L(2����O2H?'�HAa2H? 8���NODE;u�/8HN@AC8:? AC? NODE;��
AD ' +9C;>R ��;>9<RUJ �  
� � � � ^ � P JEA<? N@DE;�?E;73 B>8Y8(�@REA<?�2|N@;>=!AC=I�9�
;>;�8�� �d2H=
N[8H=@B>A<9C9C2|NOA<8:?E=�2|?ER�DE2H=!NODE;
�y8(�0�

�  �� I � N�� I ��� R��� I T �� I T �� � TA:BU � �� � � N�� � + :�T R�
 �jU

3[DE;7�@;

� R��� I T �� I T �� � TA:BUG �� P R �� I T �� � TA:BU � �� R��� I T �� I T �� � TA:BU T R�
 
�U

� P  � P R r T p TA:BU +4R � P # � � U r � 2H=M�y8:9<9C8>3[=G�9�
8(� �pq�3gR�
 v U 
hi

��w V
� � P � P� _ ��� �� ��� � Z � I ' _ ��� � ��� � � � � � � ��� ��� Z � �

x z �� R � U`i R�
 �(U

��R � I '5T � I T r T p TA:pU�A<=,NOD+;ËB>T'��X:;ËA<? NOD+;� ED�2|=@;Ë=0 �2HB>; RE;FN@;���� AC?+;>R #j$ N@DE; ;7qjT�2|NOA<8:?E=�+ � � � �
� P � � � � J � I  � I '�� R A I #yA P U � P J � �  R � I + � I � I + � P � P U # � � J r  B>8H?E=
N>J p  B>8H?E=
N>J

:i B>8H?E=
N>i�NOD+;� �2��@2�� ;FNO;7�@= � I 2|?ER # I '�RE; NO;��0�/A<?E;�NODE;@ �;7�
NOT���#�2|N@AC8:?E ED�2H=
; 2H9<8:?'�ÕNODE;,B>T'��X:;
2H?ER/NODE;	��$;�@8( EDE2H=@;�2�N	N@DE;�;7qYTE2|NO8(�
Aa2H9f E9C2H?E;|J,�
;>=� �;>B NOA·X:;>95$:354�?Ë8HN@DE;��H308��@RE=FJ!��R � I 'yT � I T r T p T :pUAC=�2�N.�@2 �
;>B NO8(�+$W8"��2V �2���NOACBF9C;H�/8QXYAC?��	3[A<N@DWNOD+;G�9�@;7qYT+;>?EBk$ A � �/8YREA5��;>R×NO8�=@2|NOA<=0� $�NODE;G�@;>=
8:?�2H?+B>;
B>8H?EREA<N@AC8:? ;k)+2HBFN@9J$H3 � N!NODE;��
;>=
8:?�2H?EBF;�NO8(�
TE=>J+N@DE;>=
;�B>T'��X:;F=�BF8:AC?EBFACRE;�3[A<N@D 2HBFN@T�2H9-T+?' �;7�
N@T'��#�;>R
N.�@2 �
;>B NO8(�
AC;F=>3

�pqYTE2|NOA<8:? R�
 �jUo '�
;>=
;>?^NO=�NOD+;�L(2��(�O2|?'�:Aa2|? 8��wN@DE; �
=
9C8>3��?� 8HNOA<8:? 2oXH;��O2"�:;>RØ8QX:;7���d2H=
N�XH2"�@A5X
2�#E9<;>=F3Bt�?E;wB>2H?�=@;>;wN@D�2|N"�SR�2H= 3	;>9<9^2H= �� � 2H?+R :BU�A<=�2�B>8:?+=
N62|?jNÒ8��;� 8HNOA<8:?�8��jN@DE;��5T+9C;�� X L(2��(�@2H?'�:;
;�qjT�2�NOAC8H?E=o�@;>=
TE9<N@AC?'�S�9�
8(� N@DEAC=oL(2��(�@2H?'�:AC2H?U3Bt�? NOD+;×8|NODE;7�!D�2H?ERUJEN@DE;�REAJl�;��
;>?EBF;�#�; N%30;F;>? N@DE;
B>8Y8(�
REAC?�2�NO;>=�R��� I T��� P T
�� � T �� I T �� � U$2H?ERER � I T � P T � � T
� I T
� � U�Bo2H? �
;>=@T+9<N58:?E95$ÔA<?Õ2HREAa2"#�2|NOA<B	X|2��
Aa2|N@AC8:?E=
8��&NODE; �
?E8:?,X�2oX:;��@2��:;FR �/X|2��
Aa2�#E9<;>=@R � I T � P T � � T
� I T
� � U 3 ��TE;�NO8 NODEA<=>J�� �:A·X:;>?E#j$ �pqj=>3QR�
 
(U!2H?ER

v(v



B>8H?E=@A<RE;��
;>R#2H=!2��yTE?+BFNOA<8:?S8��GR � I T � P T � � T
� I T
� � U	AC=!2,?E;73 2HREAa2"#�2|NOA<B�A<?^XH2"�@Aa2|?jN � NODE;V�@;>=
8:?�2H?+B>;
2HREAC2�#�2|N@ACB�A<?^XH2"�@Aa2|?jN0NOD�2|NM3	;×D�2oX:;�3�2H?^N@;>R�N@8Õ8(#+N62|AC?U3

e;$;��� ;FN��0$� '�@8( �;���NOA<;>=$8�� �pq�3fR�
 �KU&;>?E2�#E9C;0TE=$NO8
�
;>B>8QXH;��wNODE;!B6DE2��O2HB NO;7�@AC=�NOA<B>=w8���NOD+;��/q�3fR �jU 3
4�?ERE;F;>RUJE2H=I� ;>?^NOA<8:?E;>R 2�#�8uXH;HJ �� � 2H?ER5: 2��
;�B>8H?E=
NO2H?^NO=�8��C� 8HN@AC8:? 8����pq�3�R�
 �KUVR9#�;FBo2HTE=
;�8���N@DE;
AC?+RE;� �;>?ER+;>?EBF;�8��UN@DE;�L(2��(�@2H?'�:AC2H? 8:? � � 2H?ER�[lJ,�
;>=� �;>B NOA·X:;>95$�U 3p�!DEA<=G� ;o2H?E=5NODE2|N0N@DE;V�
;>=@8H?�2H?^N
� 8HNOA<8:? RE;F=@B7�@AD#�;>R2#j$ �pq�3/R�
 �KU{B>2H?r�@;F=@TE9·N�AC? ?E8:?�2HR+Aa2�#�2�NOACB×B6D�2H?��:;>=�8�� � I #+T+N�2HREAC2�#�2|N@ACB>2H9C95$
B>8H?E=@;7�
X:;F= � � 3$M �
A<NOA<?'� � � AC?SN@;���� =!8�� r  � � 2H?ER p  vx � I #�R t7z7U J'3	;×2����
A<X:;×2|N
�pq�3gR��jUl3

� =�3	;Õ2��@;WAC?^NO;7�@;>=�NO;FR A<? �
=@9<8>3�� �/8HN@AC8:?�8��H �2���NOACBF9C;F=�8:?ªN@AD� ;>=�9<8:?'�ËA<? B>8(�- �2��
AC=
8:?u3[A<N@D
NOD+;�#�8HTE?EB>;V �;7�@AC8YRUJ;#�;F9C8>3[30;	3[AC9C9�?E8HN0REAC=�NOA<?'�:TEA<=@D�#�;FN%3	;>;F?#N@DE;�2oX:;7�O2��H;>R#2H?ERS?E8H?,Xq2oX:;7�O2��H;>R
B>8Y8(�
REAC?�2�NO;>=�2H?ER?3[AC9<9�?E8HN!TE=
;
#�2��
=�8QX:;���X|2��
Aa2�#+9C;>=02H=!2Ô?E8|N62|N@AC8:?Ë8"�Ò2QXH;��@2��:AC?�� 8uXH;�� � P 2H?ER � � 3

�&8  '�@8YB>;F;>R4�yT'�
N@DE;��FJ�3	;Ú?E;>;FR NO8 =� �;>BFAJ� $�NOD+;ÚXH;>BFN@8(�u �8HN@;>?^NOAC2H9�8��WN@DE;:� 2��H?E;FN@ACBr��;>9<R
�@AJ ' E9<;HJ �� 3)M ;u3[AC9<9�N62HG|;ªAC?^NO8 2HB>BF8:TE?^NË8H?E9J$ N@DE;��/2HAC? NO8(�
8:ACRE2H9���8:T'�@A<;��ÕD�2��0�/8H?EACB#8���N@DE;
�@AJ ' E9<;HJ�2H=@=
T'�/A<?'�/N@D�2|N�� � Rf% T�!�T /BU� �� � � R?% T�!�U � V��!^k_ba cKRf% T�!VU+B>8:=�Rf!(/QU 
�J 3[DE;7�@;w� � A<={N@DE;
NO8��@8:A<R�2H9 ��;F9CRUJ � � � AC=[NODE;×NO8(�
8:ACRE2H9(2oX:;��@2��:;,8���� � 3o�!DE;,=� �;>B>A5��BWR+;>=@AJ�:? 8"�$NODE;×NO8(�
8:ACRE2H9 ��;>9<R
=0$Y=�NO;�� A<? e;�!=?R�NODE;  '�
;>=@;F?EB>;/8��0N@DE;ÕB>;F?jN��O2H9/ �8:=
N�U�9C;o2|RE=�NO8 NODE;Õ=0 �2|NOAC2H9$RE;7 �;F?ERE;F?EB>;Ë8"�	N@DE;
�@AJ ' E9<;Õ2��� +9CA<N@TERE; 8��	NODE; �y8(�0� ^k_ba c� ^ '�;k), gRf% # �B_badc>U JC3[DE;��
;?^J'W2H?ER �p_hadcË2��
;ÕB>8:?E=�N62H?^N@= RdA<?
��e;��� ^J'U � � � � � V � � � J!�p_hadc
 V\V � � �wB�� 3 � =[2S�
;>=@T+9<NoJYNODE;
�
AD ' +9C;�A<=0?E;7�:9CAJ�:AD#E9<;�2�N�NODE;�A<?E?E;7�
B>AJ�@BFT'�-�y;7�@;F?EB>;|J$?E;o2"�,NOD+;ËB>;F?jN��O2H9H �8:=
N>3#M ;ËB6DE8Y8:=@; NODE;��^2HT'�:; =@8�NOD�2|NQ����  ��Jg3[DE;7�@; N@DE;
=@T�#E=@B7�@AD �N�RE;F?E8HNO;F=�NOD+;ÔB>8QX|2��@AC2H?^N�BF8(�- �8:?+;>?^No3 � =�NODE;,;k), �8H?E;>?^NOAC2H9(XH2"�@Aa2�NOAC8H?#8"�/^k_ba c AC=��ÔTEB6D
=
N��@8:?��:;��!NODE2H?#N@DE;�X|2��@AC2|NOA<8:?Ë8��D� � � J

����  Y_ �' Z|%2^k_badcy� � � B>8:=>Rf!(/QUG� �B_ba cO^k_badc � � � B>8H=ORf!0/BU�� R�
���U
��8(�$NOD+;{=@2�� ;M�@;o2|=@8:?UJ;#�;>Bo2|TE=@;[NODE;[RE;7 �;F?ERE;F?EB>;�8�� �� � � AC=p�ÔTEB6D-30;>2HGH;7��N@D�2H?ÕNODE;[RE;7 �;F?ERE;F?EB>;
8��f^`_badc�8H? %ÔJ|N@DE;G�
AD ' +9C;	2"l-;FBFN@=&NOD+;^% BF8(�� �8:?E;F?^N�8�� � �ÔTEB6DÔ=�N.�
8:?'�:;7�&NODE2|N&N@DE; ! B>8(�- �8:?E;>?^N>3
�!DE;7�@;7�y8��@;HJ 30;W?E;��:9<;>B N �� �EJf3[DE;F?EB>; �� � Z � � ���� Z !,3!M ;Ô2H9<=@8 2H=@=
T'�/;×NOD�2�N

-
# � � V:3o�!DE;>?

NOD+;WRE; X�AC2|NOA<8:?#8��wNODE;�L(2���� 8(�[B>AJ�@B>9<;>=o�9�@8(��N@DE;,XH;���NOACB>2H9  E9a2H?+;W2H?+R NODE;,B>8:?^N��@AD#+T+NOA<8:? 8���u`��N@8Z ! 2��
;S?E;��:9<AD�:AJ#E9C;|J�2|?ER NODE; �/2HA<? B>8:?^N��@AD#+T+NOA<8:? NO8 ���� Z,! BF8(� ;>=��9�
8(� N@DE; ��$;�@8��/8HN@AC8:?-3ª4rN
AC=	�/8��@;×B>8:?^X:;F?EAC;F?^N
�y8(��N@DE;ÔBo2|9CB>T+9a2|N@AC8:?E=[A<?�NOD+AC=�=
;>B NOAC8H?ªNO8Ë=
;FN P� I  ��% 2|?ER P� P  �5!,3	�!DE;>?
NOD+;���$;�
8( ED�2H=
;/A<=,R+;7��?E;FR =@8 NODE2|N %  �%v� . ��BF8:= ��J !  �!7+�. ��=
AC?���Jg3[D+;��@;�#�2��
=×8QXH;��

v
�



qjT�2H?^NOA·NOA<;>=�A<?EREA<Bo2|N@;�N@D�2|N�NODE;k$ª2��
;×NO2HGH;F?Ø2|N�N@DE;��HTEACREA<?'� B>;>?^N@;��>J0. �= �u � #yADC$3�eYT'#E=
N@A<N@T+NOA<?'�
NOD+;>=@;�;k), '�
;>=@=
AC8:?+=0AC?^N@8 �pq�3 R�
 �jUlJ^=@; N@NOA<?'� Z,!m�Q+?. ��BF8:= � Z ��J�2H?ER TE=
AC?'� �pq�3 R�
��(U Jj3	;�8(#�N62HA<?

��  *+ V
� � P � P� _ � � �� � � � Z � I '�_ ��� � ��� � � � � � � � � ��� Z ���B_badc �^`_badc �� � . �

� B>8H= � ;`)� � . ��B_ba c BF8:= � � B>8:=>Rf!(/QU�� R�
 6(U

�Q), '�@;F=@=@A<?'� � 2H?+R /ÚA<? �pq�3 R�
 6jUwAC? NO;��0�/=�8���B>2H?E8:?+ACBo2|9�B>8Y8(�@REA<?�2|N@;>=5X�AC2 �pq�3 R � �KUlJY;`), �2H?EREA<?'�
NOD+;×A<?^NO;����O2H?ER A<?�2$��8:T'�
AC;7�!=@;��
AC;F=�2|?ER�T+=@AC?��ÕN@DE;�RE;7�E?EA<N@AC8:?S8�� ��R � I '5T � I T r T p T :pUlJ;3	;N�E?ER��w *+ V

� � P � P�
�68

�
: ' � � ]��

8;: _ � � �
� ��� � Z � I '�;`), � - � ! � I� �

�I> � � I ' �
� _ � � �

� � � � Z � P A IA P ;k), � - � ! � I� �
�b> � � P �i- � ! � P� �

+IH � � P � � BH3 BH3fk � R�
�&(U
3[DE;7�@; �
BH3 BH3�� � ;o2H?+=!B>8(�- E9C;`)SBF8:? �
T'�^2�NO;HJ

�
8;:
R r T p TA:BUD x��B_badc

�cz A�K Vv � X Z � P �^`_badc �� � u � � 8 � . ��p_hadc � ;k), R,+�-.!��;U�� R�� �(U

�

8
RB� U� �����

8
� I � U�R � UD�	���

8
� I � R � U 
n# v J
� � RB� U�2"�@;�� 8�REA5��;>RªL0;>=
=@;>9B�yT+?EBFN@AC8:?E=�8��5NODE;S�&�
=
N�GjA<?ERUJ��� 

� R � P T r T p TA:BUU ��� - > � #9! ��-eH � P #9!Ú3St�?E; B>2H?Ø=@;F;ÕN@D�2|N�N@DE; AC?^N@;��(�@2H9�A<? �/q�3HR�
�&jU{X|2H?EA<=@DE;F=
�y8(�	�:A<XH;>?~>52H?ER}HÔTE?E9<;>=
= � I # � �  +�>?#9!ÚJ � P # � �  QHy#9! 3��!DjTE=FJUNODE;W;7l�;>BFN�8��wNODE;��@;>=
8:?�2H?+B>;
RE;F=@B��
AD#�;>RE#K$ �pq�3gR�

�(U0Bo2H?E#�;�?E8:?;X%]>;7�@8 8:?E95$?3[DE;>?#NODEA<=[;�qjT�2|N@AC8:?#B>8:A<?EB>A<RE;>=M3[A·NODSNODE;N�:9<8(#�2H9
�@;F=@8:?E2H?EB>;,B>8:?+REA<N@AC8:?1�:A·X:;>?E#j$ �/q�3QR �KU�T' #NO8/2 �d2|BFNO8��>3G�!D+;��@;k�y8(�@;|J 3	;@3[A<9C9UBF8:?E=
ACRE;7��3[A·NODE8:T�N
9C8H=@=!8��g�:;>?+;��O2|9CA<N%$/NOD�2�N � I  >�J � P  +�H:J � �  �+�! 3��8(��9C2����H; !ÚJ�N@DE;@�d2|BFNO8���;`)� R +�- !��;U{A<?#N@DE;WA<?^NO;����O2H?ER�8����pq�3BR � �jU!AC=[N%$; EACB>2H9C95$ 2��@2� EACR+9J$
8:=
B>AC9<9a2|N@AC?'�N�yTE?EB NOAC8H?#8"� � P 354rN[AC=[Gj?E8>3[?�N@D�2|N!N@DE;�� 2HA<?SB>8:?^N��@AD#+T+NOA<8:?ËNO8 =@TEB6D�AC?^NO;7�(�O2|9C=�BF8(�/;F=
�9�@8�� NOD+;�XYA<B>AC?+A<NOA<;>=�8"�&N@DE;� �8:A<?^NO=!8��&=
NO2|NOA<8:?�2��+$? ED�2|=@;HJ�A�3 ;|3<J+N@DE;� �8HAC?^NO=I3[DE;7�@;

+�-.! o �o � P � +�! o �o � P �I> o
�
o � P � H� ��� R���V>U

4�=
AC?'� �pqj=>3	R �KU 2H?+R R � �KU J�8:?E; Bo2|? =@D+8O3 NOD�2|N �pq�3	R���VOU 2|NÕN@DE; ;k)+2HBFN��:9<8(#�2H9I�
;>=
8:?�2H?EBF; A<=
;�qjTEA·X|2H9C;F?jNwN@8×N@DE;[B>8:?+REA<N@AC8:? 8���9C8YBo2|9��@;F=@8:?E2H?EB>; � �/q�3 R�
�U 
�3Q�!DjTE=>JjNOD+; �
T��� E=58���NOD+;�� ;>?^N@AC8:?E;FR
AC?^N@;��(�@2H9-A<? �pq�3�R�� �jUH�@;76E;>BFN!N@DE;�3	;>9C9 X�Gj?E8>3[? �
T'�- ,X�9<ACGH;�#�;>D�2oXYAC8(�08��  �2��
N@ACBF9C;>=0?E;o2��	NODE;
 �8:AC?^N@=
8��ÒNODE;�9<8�B>2H9 �
;>=@8H?�2H?EBF;H3

v �



M ;Õ8(#+=@;���X:; NOD�2|N�N@DE; AC?^NO;7�(�O2H9�AC? �pq�3HR � �jU�BF8:?^N62HA<?E=�8:?E9J$�NODE;Õ;kl-;FBFN,8��09<8�B>2H9B�
;>=@8H?�2H?EBF;>=
3[A<N@DªNODE;W=O2�� ;WX|2H9CT+;Ô8�� >	2|=�AC?ªN@DE;S�:9<8(#�2H9 �@;F=@8:?�2|?EB>;ÕB>8H?EREA<N@AC8:?-J 3[DEA<B6D B>8(�0�@;>=0 �8H?ERE=�NO8S8:T��
REA<=@B>T+=@=@A<8:? 8"�0NOD+; A<?^NO;��0 E9a2�$ 8"�I�:9<8(#�2H9w2|?ER 9<8�B>2H9B�@;F=@8:?E2H?EB>;F=WA<? eY;>BH3Ò4@463��!DEAC=�;F?�2�#E9<;>=×TE=×N@8
�/2HGH;!2|? AD�- �8(��N62H?^N&B>8:?+B>9CT+=@AC8H?WNOD�2�N$NODE;n3[ACR+N@D 8��f�@;F=@8:?�2|?EB>;[AC=
9a2H?+RE=g3[A·NODÔ=
8(�/;G�:A<XH;>?$>�AC=$?E8|N
2"l�;>B NO;>RA#j$r �2���NOACBF9C;��
T'�- E=�Bo2|TE=@;FR #j$Ø9C8YBo2H9g�@;F=@8:?�2|?EB>;F=@3[A<N@D 8|NODE;7��X|2H9<TE;>=�8"�U>�3 �H$; EA<Bo2H9<9J$:J
NOD+;��@;×2��
;�N%308- �8:AC?^NO=08��&N@DE;�9C8YBo2H9 �@;F=@8:?E2H?EB>;��y8(�[2S�:A·X:;F?0>Ò8:?#2  E2��
N@ACB>9<;�8(�0#EA<N>3G��8(��AC?+=
N62|?EB>;|J
2�#�2|?�2H?�2� E2��
N@ACB>9<;�A<? ��e;��� 9a2HT+?EB6DE;>R 2�N0NOD+;�;�qjT�2|N@8(�@AC2H9f E9a2|?E;	3[A·NOD � � ��� �N �2H=
=@;>=!N@D'�@8:T��:D
N%3	8E �8:AC?^N@=�8��	N@DE; >^ v �@;>=
8:?�2H?+B>;HJ(N%3	8u �8:AC?^NO=�8"�	N@DE; >� �V �@;>=
8:?�2H?+B>;HJÒN%3088 �8:AC?^NO=�8"�	N@DE;>  � �
;>=
8:?�2H?EBF;HJ�2H?ERSN%3	8  �8:A<?^NO=!8��(NOD+; >  *+ VN�
;>=
8:?�2H?EBF;
�y8(��;o2|B6DE#�8:TE?EBF;H3H<�8>3	;FXH;��>J�AJ��3	;
2��
;WAC?^N@;��@;F=
N@;>R AC?#NODE;SP�K{4!R+AJl�TE=@A<8:?E3[A·NODUJ�;H3 �E3·J >� V:J�8:?E95$ 8:?E;� E2HAD�{8��$N@DE;Ô9C8YBo2|9��@;>=
8:?�2H?+B>;
 �8:AC?^NO=Õ2" ' �;>2��@= A<? NODE;SBF8(���
;>=� �8:?ER+AC?'�ÚAC?^NO;7�(�O2|90AC? �pq�3�R�� �(U 3 �!D+;��@;#;k)�A<=
NÕ8(�0#EA<N@=S3[A<NODF�y8:T��>  �r�
;>=@8H?�2H?EBF;u �8:AC?^NO=8RDN/Q �jUÔAC? DEAJ�:D,X%m REA<=@B6D�2��0�:;>= 8���e,�!=>J @ #ET�N/=
TEB6D 8���#EA·NO= 2��@; ?E8|N
?jT'� ;��@8HTE=>3 P �-t�?E;ËBo2|? ;k), �;>BFN 2�=@AJ�/A<9a2���=
A<N@T�2|NOA<8:?2�y8(�W8HN@DE;���>�J�NO8Y8E31�!DE;��
;7�y8(�
;HJB3	;S2H=
=@T'� ;
NODE2|N�N@DE;��
; 2��@;W8:?E9J$SN%3	8  �8:AC?^NO=�8��59C8YBo2|9 �
;>=
8:?�2H?EBF; 8:?ª;>2HB6DØ8(��#EA·No3��!DE;>? N@DE;S�/2|NODE;7� 2�NOACB>2H9
RE;F=@B��
AD +N@AC8:? 8"��N@DE;��@;F=@8:?E2H?^N��/8HN@AC8:?8�y8(��REA5l-;7�@;F?jN >wNOT��@?E=�8:T�N�NO8 #�;S�O2|N@DE;���=
AD� AC9C2��>J�2H?ER�3	;
Bo2|? �:;F?E;��@2H9CAJ]>;ÕNO8ª2|?K$}>�N@DE; 2|?�2H9J$Y=
AC=×8���NOD+; N��O2H?E=
A<N@AC8:?ØNO8#B6D�2H8:=@� 2|RE;-�y8��×N@DE;/B>2H=@;/8���N@DE;
\�M L)R+AJl�TE=@A<8:? AC?#K{;k�q3 P@I63
7�;>;� +AC?'�{8:?E95$�NOD+;H�
;>=
8:?�2H?EBF;	N@;���� AC? �pq�3,R�
�&jUU2H?ER,2� ' +9J$YAC?'��N@DE;5=
NO2|NOA<8:?�2��+$KXb ED�2H=
;/�/; NODE8YR

NO8 �pq�3gR�� �jUlJ�3	;×B>2H?13o�@A<N@; �pq�3gR�
�&jU�2H=M�y8:9<9C8>3[=94
��  *+ x��B_badc

R v�� !uU I��rP z P6
� ' I
�^`_badc �� � u �
��� � I��rP �

8 � . �
�p_hadc � B>8:= � � I �I!�� + =��:? R �,U � � ������ � � ' � ��� T R�� v U

3[DE;7�@; � P  � P � J �w �V\T v J+2��@;�NOD+;×BF8�8��@REA<?�2|NO;F=!8��ÒNODE;� �8:AC?^NO=!8"��NOD+;×9<8�B>2H9 �
;>=
8:?�2H?EBF;HJ
� � A PK o P �o � PP  

uYP
v �&% P o 9C?��o # � V � >�P %�P! P . P � � >gADC! Z	9<?U%Z\[ � R�� � U

��8(�$>  �+J��pq�3	R � v UWAC= A<? 2��(�
;>;�� ;>?^N 3[A<N@D 2H? ;�qjT�2|N@AC8:? 8��	�/8HN@AC8:? AC? NODE;SXYACBFAC?EA·N%$ 8"��N@DE;
�@;F=@8:?E2H?EB>;×8(#+NO2HAC?+;>R?�9�@8�� 8HN@DE;��[B>8H?E=@A<RE;��@2|NOA<8:?E=!AC? K[;7�q3 P@I � �pq�3 R v V>U08��&N@DE;��/;F?^NOAC8H?E;>R?3	8(�@G 
�3
L0;>9<8>3Z30;	�@;>=�N.�
ACBFN08:T'�
=@;>9·X:;F=	NO8×NODE;�Bo2H=
;�8��UN@DE;{T' ,X�R+8O3[?S=+$;��� ;FN��0$:3Q�!DE;>?UJ�;k), �2H?+REAC?'��� P

AC? 2W=@;7�@A<;>=�?E;>2��0N@DE;V�
;>=@8H?�2H?EBF;�2H?ER NO2HGjAC?'�,AC?^NO8 2|B>B>8HTE?^N�NOD�2�N o � P # o � I  �Ô2�N	N@DE;��@;F=@8:?E2H?EB>;|J
3	;,8(#�N62HA<??�9�@8(� �/qj=F3QR�
 
(U�2H?+R R � v U	NOD+;��y8H9C9C8>3[A<?'�Ô;k), '�
;>=
=@AC8H?E�y8(��N@DE;��@;>=
8:?�2H?+B>;×AC?^X|2��@AC2H?^N 4

v 




�$ !
v�� / dc �� � � ' � ��� R � I + � I _�U P � V

� ^�� I R � I T � � TA:BU+B>8H= � ! v /�KkR � I T
� � TA:pU � B>8H= � I T R��
�jU

3[DE;7�@; � + � �
;7�y;7�@= N@8 NOD+; X|2H9CT+; 2|N�NODE;A�@;F=@8:?�2|?EB>;|J� '�
AD� ;ÚR+;>?E8HN@;>= o # o � I  +�! o # o �b�Rf>Bxy# tvz�U o # osp J /�K� v � � R � P � U � + � #'R v !�UlJq/ c� R � #9!�U7R o � P # o � I +MHOU� � RnA���+M>,@BADCFE #9!uU #yA�K
J
^ � I  *+ � v��! � I��rP x��B_ba cz � �^k_ba c �� � u �

� � � I��rP �

8 � . �
�B_badc � � ���� � � ' � ��� � R�� 
�U

��8HN@;×N@D�2|N[8:?+;,B>2H? 2�N@N.�
AD#ET�NO;×2-���O2� ED+ACB
 EDj$Y=@A<Bo2H9C� ;o2H?EA<?'� NO8 NOD+;@qjT�2H?^N@A<NOA<;>=�/�KOJ / c^J�2H?ER
^�� I 3 L�;FN
[ I T�[ P T [ � To3>3o3 #�; B>8:?E=
;>BFT+NOA·X:; AC?E=�N62H?^NO=�8��5N@DE;Õ9C8YBo2H9g�@;>=
8:?�2H?+B>;HJÒ=@8SN@D�2|N � P RB[ I U� � P@I J

� P RB[ P U
 � P�P  + � P@I J � P R [ � U
 � P@I JÒ;FN@BH3-�!DE;>? A<N
�y8:9<9C8>3[=��9�@8(� NODE;ÕRE;k��?EA<N@AC8:?+=×8"��/�K�2H?ER / c
NODE2|N�NODE;- ED�2H=
;/8"�0NOD+;��
;>=@8H?�2H?^N��
AD ' +9C;kXb �2���NOACBF9C;ÔA<?^NO;��@2HBFN@AC8:?-J ��� !0/ + > �m+ =��:? R �,U � # �  ! � � +i> � I �I!�� + =��:?CR �;U � # �+J+;FXH8:9<XH;>=�#�; N%30;F;>? N@DE;��@;F=@8:?�2|?EB>;×;FXH;>?^NO=�2H=I�y8:9C9<8>3[=94

�/RB[ P � � I U� v�/RB[ P � U �b!0/ c��b!(/ K�T R�� �(U

�/RB[ P � � P UG v�/R [ P � � I U �I!(/ c�+i!(/�K�T R�� ��U
3[DE;7�@;@3	;×D�2oX:;Ô2|=@=@T��/;FRE�y8(�!RE;k��?EA·NO;>?+;>=@={NOD�2�N � R � P@I U � ��J � R � P�P U > �+304�? NODEA<=[=@;>?+=@;HJ /�K	2H?ER/ c- E9a2�$ªN@DE;Õ=O2�� ;��@8H9C;Õ2H=�NOD+; BF8(���
;>=0 �8:?+REAC?'�1qjT�2H?^N@A<NOA<;>=�AC?^N��@8YRETEB>;FR A<?ÚK{;k�y=>3 I � P@I RE81�y8(��N@DE;
\�M L REA5l-TE=
AC8:? RdA<?u �2���NOA<B>TE9C2��>J'�y8(��>� �/N@DE;>=
;�qjT�2H?^N@A<NOA<;>=�2H=�N@DE;7$�2��
;WRE;k��?E;>R D+;��@;,;k)+2HB NO9J$
B>8HAC?EBFACRE;�3[A·NODSNODE8H=@;�AC?#K[;7�y=>3mI � P@I�U 3w4rN[N@T'�@?E=[8:T�N!NOD�2|N�^�� I AC=�N@DE;�B6D�2��@2HBFN@;��@A<=
N@ACB �
T'�- 8�� � I �y8��
8:?E; 9<8�B>2H9Q�
;>=
8:?�2H?EBF;/; X:;F?jN>J 3[D+ACB6D �
TE=
N@AJ��;F=�NODE;Õ?E8HNO2|NOA<8:?ªB6DE8H=@;>?:�y8(��NOD+AC=�qjT�2H?^N@A<N%$:3 4�?+RE;>;FRUJ
AC?SN@DE;�2oX:;��@2��:;FR RE;F=@B��
AD +N@AC8:? � �pq�3 R�
 �KU 
UNODE; �
T'�- E=!8�� � I Bo2|?E#�;��y8:TE?ER�2H=�N@DE;�XH2"�@Aa2�NOAC8H?Ë8�� � I
�y8(��D�2|9J�	2 #�8:T+?EB>;  �;��@A<8�R-3 � ?Ø;7qYTE2|NOA<8:?r�y8(� N� I Bo2H?2#�;Õ8(#+N62|AC?E;FR��9�@8(� �/q�3HR�
 �KUV#j$ªX|2��0$YA<?'�
� I 3ne�T'#E=�NOA<N@T+NOA<?'� �pq�3 R � 
(Un�y8(����J�30;×8(#+NO2HAC?

_ a ����� �rPa Z\[ N� I  +V^�� I B>8H= � ! v / K`R � I T
� � T :pU��!=@A<? � I � R�� 6(U

�!DE;�=
N��@TEB NOT'�
;�8���N@DE;��@;F=@8:?E2H?EB>;�A<=@9C2H?ERE=H�y8(��N@DE;� �2"�
NOA<B>9<;	�
;>=@8H?�2H?EBF;�3[A<NOD/NODE;��
AD ' +9C;{Bo2HTE= X
AC?��#N@DE; \�M L REA5l-T+=@AC8H? A<=,Gj?E8>3[?EP@I�N@8 RE;7 �;F?ER B��
TEB>AC2H9C95$ª8:?ÚNODE;��O2|N@AC8#8���/ dK #\/ dc 3 � NW=��/2H9C9/ d K #&/ dc JHNOD+;M�@;>=
8:?�2H?+B>;!AC=
9a2H?+RE=$B>8H?E=
N��@TEB NO;>R-#j$WN@DE;��&8:A<?EBo2"�
	;I�/2� ' EA<?'��N@;>B6DE?EAJqjTE;M�@;F=@;���#E9C;�N@DE;
B>9C2H=@=
ACB>2H9 P0D+AD�@A<GH8QX/AC=@9C2H?ERE=	=
N@TEREAC;FRSAC? N@DE;�N@DE;>8(�+$Ë8��(?+8:?E9CA<?E;o2"�n�
;>=@8H?�2H?EBF;HJ I � N@DE;�AC=
9a2H?+R�3[ACR+N@D

v �



RE;7 �;F?EREAC?���8:?,N@DE;G�
AD ' +9C;�2��- E9CA·NOTERE;52|=B^ I��rP_hadc 3ÒM)DE;F? / d K #\/ dc � V:J|N@DE;��Ò8:AC?+Bo2��
	;n�/2� ' EA<?'�:=(=@D+8O3
NOD+;/2" ' �;>2��O2|?EB>;Õ8���2HREREA·NOAC8H?�2H9 �@;>=
8:?�2H?+B>; A<=@9C2H?ERE=�2H=
ACRE;S�9�
8(� N@DE; � 2HA<? AC=
9a2H?ER-3��!DE; 2��@A<=@AC?��
=
N��@TEB NOT'�
;N302H={Bo2H9<9C;FR#A<?#K{;k�q3 P@I���NOD+;N�
;>=
8:?�2H?EBF;N3	;�# �E3G�!DE;×8:?E=
;FN{8��&NODE;��:9<8(#�2H9�=
NO8YB6D�2H=�NOA<B>A<N%$
B>8HAC?EBFACRE;F=@3[A<N@D NODE; 8uXH;��
9a2� 8"�!NODE;�3	;�#+= 8"�[?E;>AJ�:DK#�8(�
AC?'�E�@;F=@8:?�2|?EB>;F=8R�2H9<9C8>3[AC?'�1�y8(�×NODE; � # v
�@T+9C;>UlJ�N@DE;�;k)YN@;>?^N{8��C3[DEACB6DSA<? NODEA<=�Bo2|=@;�AC=U) ^k_badcH3p�!DE;�REAJl�;��
;>?EBF;�8��(NODE;V�/;FB6D�2H?EA<=�� =�9C;>2HREAC?��
NO8 =
NO8YB6D�2H=�NOA<B>A<N%$ÚA<? NOD+;/N%3	8r�/;F?jN@AC8:?+;>R B>2H=@;F=��:A<XH;>=@�(�@8:T+?ERE=WN@8 =� �;o2|G 2�#�8:T+N,N%308 REAJl�;��
;>?^N
�@8HT+NO;F=[N@8ÕB6D�2H8:=F3 P@I

�!DEAC=,REAJl�;��
;>?EBF;ËAC?ÚNODE;/AC=
9a2H?ER =
N��@TEB NOT'�
;��y8(�×REAJl�;��
;>?^N��/2��:?EA·NOTERE;F=,8"��/ dK #\/ dc AC=@�@;76E;>BFN@;>R
#j$SNODE;�9<;FX:;F9�B>8:?^N@8:T'�@={8��ÒNODE;×AC?^X|2��
Aa2H?^NM�:A·X:;F?E#j$ �pq�3 R��
�KUl3wM)DE;>?0/ dK AC=o�@;F9a2|N@A<X:;F9J$/=��/2H9C9�J�N@DE;
B>8H= /�K �d2HB NO8(�(AC? �pq�3�R�� �KUUBo2H?@#�;	B>8:?E=
ACRE;7�@;FRÔB>8:?+=
N62|?jN>3Q�!DE;F?WNOD+;09C; X:;F9C=Ò8���9CA<?E;58��+N@DE;0A<?^XH2"�@Aa2|?jN
RE;F=@B��
AD#�;�2WBF8:?^X:;>?^N@AC8:?�2|9�P0DEAJ�@ACG|8QX/A<=@9C2H?ER I � 3[A·NOD NODE;�DE2H9J� 3[A<R+NOD � � I �G v � ^�� I #�Rf!(/ dc U 
 I��rP J�=
;>;��AJ�E3 v 3$M)DE;>?UJ+8:?SNODE;�BF8:?^N.�@2��0$HJs/ dK AC=�9C2����H;�=@8 N@D�2|N � � R?!$# v U � d K � � I �� � d K Rf!u^�� I # � dc UOI��rP	�V:J0N@DE; =
;>BF8:?ER NO;7��� AC? NOD+;u�@AJ�:D^N0XrD�2H?ER =@A<RE; 8�� �/q�3VR��
�jUÕA<= 2:�O2� EA<RE9J$ 8:=@BFAC9C9C2|NOA<?'���yTE?EB NOA<8:?
8�� � I 3 �!DE;>? NODE; 9<;FX:;F9�B>8H?jN@8:T'�
= 8"� � =@DE8>3�B6DE2HAC?E= 8"��2HR+REA<N@AC8:?�2|9	R'�
A<XH;>?,Xb�@;>=
8:?�2H?+B>; AC=
9a2H?ER+=
R �+�@;>=
8:?�2H?+B>; 30;7# �KU�8:?2#�8|NODÚ=@ACR+;>=�8���NODE; �@;F=@8:?E2H?EB>;uRd=
;>; ��AJ�E3 � Ul3 � ? 2H?�2H95$Y=@AC=�8"�	N@DE;Õ9C8YBo2H9
;k)YN��@;��/2 8�� ��J,3[DEACB6D ;>=
=@;F?jN@Aa2H9<9J$��@;� �;o2�NO=�NOD+;,2|?�2H9J$Y=
AC=�8��ÒNOD+;���)�;>R8 �8:A<?^NO=!8��(NOD+;N�/2� ' +AC?'�ÔA<?
K[;7�q3 P@I J�=@DE8>3[=�NOD�2�N�NODE;��&�
=
N�R'�
A<X:;F?ØAC=@9C2H?ERE=�2" ' �;>2���2|N ��� v 3�P08(�- �2��
AC?'� ��AJ�E3 � R9#fU	3[A<N@D��AJ�E3 � 8��$K[;7�q3 P@I J�8:?E;�Bo2|?�=
;>;,N@D�2|N[NOD+;N�
;>=
8:?�2H?EBF;WA<?jX|2��
Aa2H?^No�
;� '�
8�RET+B>;>=[NOD+;,=�N.�@T+BFNOT��@;×8���N@DE;
�@;F=@8:?E2H?EB>; AC=@9C2H?ERE=,8(#+NO2HAC?E;FRA3[A·NOD �Ò8:AC?EB>2��
	;�� 2" ' EAC?��:=N3	;>9<9	;F?E8:T'�HDU3u�!DjTE=FJ�A·NWB>2H? #�; TE=
;>R
�y8(��; X|2H9CT�2�NOAC?�� NODE; A<=@9C2H?ERu3[A<R+NODÚ2H?ER��E?EREAC?��ËNODE;Õ2��- E9<A<NOT+RE;,N@D'�@;F=@DE8:9<RØ8��5NODE;ÔN��O2H?E=
A<N@AC8:? N@8
=
N@8�B6DE2H=
N@ACB>A·N%$:3
4�?#N@DE;�9CAJ�/A·N0B>2H=@;�8��D/ dK � / dc J+NOD+;×B6DE2HAC? 8��(NOD+;×R��@A<XH;>?#AC=
9a2H?ER+=�;>?ER+=o3[D+;>? NODE;�RE;7�@A<X|2|N@A<XH;

8���NODE;I�'�@=
N5N@;�����AC? �pq�3YR �
�KU�;k)�BF;>;>R+=	NODE2|N58���NODE;!=
;>B>8H?ER 8:?+;H3p<{;>?EBF;HJj30;{8(#+NO2HAC?ÔN@DE;I�y8:9<9C8>3[AC?'�
;k), '�
;>=
=@AC8H?E�y8(��N@DE;�D�2H9J�YXh3[ACR+N@DS8��ÒNODE;��@;F=@8:?E2H?EB>;�3	;�#FRyB7�q3�K[;7�q3 P@I U 4

� � I  ��/ dK
v / dc � R���&(U

�!DE; REA<=
NO2H?EB>; AC? � I #�; N%30;F;>?)NODE;ª?+;>AD�HD;#�8(�
AC?'�A�@;>=
8:?�2H?+B>;>=FJ�!�A � ��HJADKU+Y>�@ A�CFE0 � 2H?ER! A��
� R H^�7VOU.A�K�+I>,@BADCFEU �+J�;7qjT�2H9C={NO8 � #'Rf!0/ dc U 3 �  ' E9J$YA<?'� N@DE; � # v �
TE9C;|Jf3	;Ô8(#�N62HA<?#N@DE;
B��
A<N@ACBo2|9�X|2H9CT+;�8��B^�� I RyN@DE;�=
N@8�B6D�2|=
NOA<B>A·N%$ËNOD'�
;>=
DE8:9CR&U 4

v �



^�� I � _ba a  v!0/ dK � R	�
�(U
� ?#;k), '�
;>=
=@AC8H?E�y8(��^�� I � _ba a AC?SNOD+;×9<AD� A<N	Bo2H=
;HJ�/ dc � / d K 30;7�@;×8(#+NO2HAC?E;FR �y8(�!NODE;@\�M L REA5l-T+=@AC8H?
AC?ÕK[;7�q3 P@IlJj2H9<9C8>3[AC?��	�y8(��N@DE;!T' ,XrRE8>3[? 2H=0$;�-�/; N.�0$H3B<{8O3	;FXH;��FJ�A·Nw=@;F;�� =wB>8:?^X:;F?EAC;F?^NH�y8��B '�O2|BFNOA<Bo2H9
 ET'�0 �8H=@;>=[NO8ÕTE=
;×N@DE;×2� ' '�
8�)+AJ� 2�NO;�=�NO8YB6D�2H=
N@ACBFA<N%$ËN@D'�@;F=@DE8:9<R

^�� I � _ba a  v! R �3/ dc � � �3/ d K � U T R	� V>U
3[DEA<B6Du3�2|=�=@DE8>3[?ªN@8�308��@G#AC?ª2 3[ACRE;@�O2H?��:;W8��B� 2��H?EA<N@TERE;>={8�� / d K #\/ dc #j$�READ�
;>BFN�Bo2|9CB>T+9a2|N@AC8:?E=
8�� �Ò8:AC?EB>2��
	;�� 2" ' EAC?��:=>3 P.2��!DE;��yT+9C9/� 2�NODE;7� 2|N@ACB>2H9w=@AJ�/A<9a2��
A<N%$�8��!NODE;�>� �ª2|?ERL> � ��Bo2H=
;>=

�@; X:;>2H9C;FR,A<?�NODE;�2�#�8QX:;�2H?�2H95$Y=@AC=-;>?�2�#+9C;>=(TE=UN@8[TE=@;wNOD+AC=�;�qjT�2�NOAC8H?��y8��UNODE;w=�NO8YB6D�2H=
N@ACBFA<N%$�N@D'�@;F=@DE8H9CR
�y8(�0N@DE;@P�K{4�REA5l-TE=
AC8:?-J�NO8Y8E3G�&�
8(� �pqj=>3 R � 
(U02H?+R R'� VOUH3	;�8(#+NO2HAC?ËN@DE;��y8:9C9<8>3[AC?'�,=
NO8YB6D�2H=�NOA<B>A<N%$
B��
A<N@;��@A<8:? 4

�^`_badc �!^ �9_ha a � R v � � � UOI��rP�z
R � !�U I��rP x ���u � �p_hadc � 8 R . �F# �B_badcOU7R � / dc � � � / d K �dU T R	� v U

3[DE;7�@;/2H9C9BqjT�2|?jN@A<N@AC;>=×2��
; N62HG|;>? 2�N�NODE; 9C8YBo2H9g�@;F=@8:?�2|?EB>;� �8:A<?^No3 4�?  E2��
N@ACB>T+9a2��FJ-NODEA<=�B��@A·NO;7�@AC8H?
2��(�
;>;F=G3[A<N@D? '�@; XYAC8:TE=
9J$/8(#+NO2HAC?E;FRËB��
A<N@;��@AC2N�y8(�5NOD+;�\�M L R+AJl�TE=@A<8:?rR?>  �jUl3w4�?ERE;F;>RUJ�2|=@=@T��/A<?'�
NODE2|N?. � �p_hadc:J&30;,D�2oX:;��p_hadc �c'*R%. � # �B_ba c*U  .`# v 3���8(��>� �+J& ��@AD� ;>=o#�;>BF8(�/; +�Rf!0zJ#&xOU o # o {{3�&2HGjAC?'� # � � # v 2�N�NOD+;,NOT��@?EA<?'�� �8:AC?^N>J 3	;�3o�@A·NO; �/q�3BR�� � U[2H= �  uYP�#'R v � %�P`UlJ-2H?+R �pq�3BR	� v U
�@;FRETEBF;>=�NO8 NODE;,B��
A<NO;7�@A<8:?�8"��K{;k�q3 I 3[M)DE;F? . � �!J�N@DE;@�d2HB NO8(� �c'OR%. �F# �HU�N62HG|;>=�2|B>B>8HTE?^N�8��$N@DE;
REA5l-;7�@;>?+B>;u#�;FN%3	;>;F? NOD+;u�@AJ ' E9<; � 2��H?EA<N@TERE;#2|NÕNODE;E�:TEA<REAC?'�ØBF;>?^NO;7�Ë2H?ER NOD�2�N 2oXH;��O2"�:;>R 8QXH;��
NOD+;@L(2��0�/8���B>AJ�@B>9<;-RdBk�q3�K{;k�q3 P � Ul3 � =[;>?E;7���:; NOACB�A<8:?E=!AC?1� 8�R+;��@?Ee,� 2��@;�B6D�2"�O2HB NO;��
AD]F;>Ru#j$ 9C2����:;
L(2���� 8(���@2HREACT+=/;`)+BF;>;FREAC?'� �p_hadc^J0NOD+AC=ÕB>8(�0�@;FBFNOA<8:? �/2�$F#�;�BF8:?E=@A<RE;��@2�#E9<;H3m��8(�ÕAC?E=�N62H?+B>;HJ	NODEA<=
�@;F=@TE9·NO=×AC? 2#R+;>B��
;o2H=
;Ë8��I^	� _ba a #K$Ú21�d2HBFN@8(��8���VH3 
?�y8(� .`# �B_badc  v J&2H=,A<=�NODE;/Bo2H=
;-�y8(� 6 �OX�GH; V
RE;FT+NO;7�@8:?E=5A<? ��e,���W3 ��8HN@;�NOD�2|N��pq�3 R	� v Ug�/2>$,?E8HN�2"�(�@;F;I3[A<NOD N@DE;!=
N@8�B6D�2|=
NOA<B>A·N%$WNOD��@;>=
DE8:9<R �y8��
NOD+;NP�K{45REA5l-TE=
AC8:? 8(#+N62|AC?E;FRSAC?SK[;7�y=F3 P � P � JE;F=� �;>BFAa2H9<9J$ �y8(��9C2����:;	� 2"�:?EA<N@TERE;F=08���!2.`# %ÔJ'#�;FBo2HT+=@;
NOD+;×B7�@A·NO;��
AC8:?S8"�$K[;7�y=F3 P � P � 3�2H=[8(#�N62HA<?E;>R13[A<N@DE8:T+N!NO2HGjAC?'�Õ2HBFB>8:T+?jN�8�� �
T'�- E=!AC? r 3<�AJ�:Drm 2|N@N��@AD#+T+NO;FRªNO8 � 8�RE;7�@? 2|?ERr�yT+NOT'�
; e,�!=�2"l�;>B NO=
#�8HNOD}/ dK 2|?ER}/ dc 3��!DE; B6D�2H?��:; 8��/ dc A<=�2 BF8:?E=@;7qjTE;>?EBF;/8"�wNODE;��d2|BFN�N@D�2|N�DEAD�:Dum B6DE2H?'�:;F=�NODE;S ��@;>BF;>=
=@AC8H?2�9�
;�qjTE;F?EB7$ 8��wN.�@2� ' �;>R
 �2���NOA<B>9C;F=-Rd; X:;>? NODE;ÕREAJ�@;>B NOA<8:?Ø8��0N@DE;  '�@;FB>;>=
=@A<8:? B>2H? #�;ÕB6D�2H?'�:;FRfU P � 2H?ERÚ=
N.�
8:?'�:95$ ;>?+D�2H?EBF;>=

v 6



NOD+;8 ��@;>BF;>=
=@AC8H? 8���B>AD�
B>TE9C2|NOA<?'�� �2"�
NOA<B>9<;>=>3 � �&8ØRE;7�/8:?+=
N.�@2|NO;SN@DE;�;kl-;FBFN 8���DEAD�:D m 8:?�/ dK JH3	;
?E8HN@; NODE2|N AC? NODE;ËB>2H=@; 8��[NODE;1\�M L REA5l-TE=
AC8:?-JG/ dK ) � PH #$+ + � d_ #&� d& 
�JB3[DE;��
; � d_ � o �w# o +YJ� d& � o �w# o #YJ + ) � {{J�2H?+R PH AC=�NOD+;��/2��:?E; NOA<B =
DE;o2"�>3S4�?FPG�!=@3[A<NODÚ9C8>3 m NODE;-�&�@=�N,N@;����
RE8(� AC?E2|NO;F=	�y8(� # < VH3�4�? B>8:?^N.�@2H=
N�NO8 N@DEAC=FJ-NODE;W=@;>BF8:?ER NO;7��� RE8(� AC?�2�NO;>=�2|N�D+AD�:D�m53�4�?+RE;>;FRUJ
3[DE;F? #(� � # v J(NOD+;��/2��:?E; NOACB���;F9CR Bo2H? #�;/2� ' '�
8>)�AJ� 2|N@;>R AC?ØNODE;��@;��HAC8:?Ú?E8HN,X:;��+$ÚB>9C8H=@;/N@8
NOD+;×;FR'�:;,2H=�� )���'>R,V � �

-
PkU J'3[DE;7�@; � AC={2� �2��@2��/; NO;7�{=0� 2|9C9 �y8��{9<8>3 m 2H?ER130;F9C9�;k)�BF;>;>R+AC?'�

TE?EA·N%$ 2|N[DEAJ�:D1m5J P � 3[DEACB6D#9C;>2HRE=�N@8/2Õ9a2"���:;��@2HREAC2H9URE;7�@A<X|2|N@A<XH;�8���� �y8(� # < V,2H?ER DEAJ�:D1m�3
�S��� � 	�	 � �V� 

	 
 ��
������ 
 �	��� ����	�	/� 
 ��

� 

� ��
�� 	/��� �^� � ��� 
 	� � � ��� � �	��� �����M������� ��


������� ��� 
 ��� � ����

� � � � � ���
� � � � �
�&8 B>8��� �2"�@;�NOD+;N�
;>9C2|NOA·X:;
�@8H9C;�8��ÒX|2��@A<8:TE=M� ;>B6D�2|?EAC=0�/=!8��&=
N@8�B6DE2H=
N@ACB�REAJl�TE=
AC8:?SA<? N@DE;� �2�� X

NOA<B>TE9C2��(Bo2H=
;08��
6
�*X�G|;FV AC8:?E=&AC?���e,���WJ"3	;�D�2oX:;0Bo2H9<B>TE9C2|NO;FR×N@DE;0=�NO8YB6D�2H=
N@ACBn�@;��HAC8:?W2H?ERÔREA5l-T+=@AC8H?
N.�@2 �
;>B NO8(�
AC;F=G�y8(�0X|2��
AC8:TE=�>�JETE=@A<?'� 2Ô=
AD�- E9CA5��;>R��/8YRE;>9�8���NOD+;
� 2��H?E;FN@ACB	�E;>9CR-3B�!DE;�Bo2|9CB>T+9a2|N@AC8:?E=
=@D+8O3 NOD�2�NwNODE;o�@;7�:AC8H? 8���N@DE;�\�M L =�NO8YB6D�2H=�NOACB[9<8:=@=$A<=p�@;F9a2|N@A<X:;F9J$,=��/2H9C9�J:2H?+RÕN@DE;[8(��#+A<NO=�8�� � 8:=�N
 �2���NOA<B>9C;F=n3[A·NOD?#�2|?�2H?�2,N@AD E=	AC? N@DE;��
;��:A<8:?? '�
8(#�2�#E95$ B��@8H=@=0N@DE;V302H9C9�;FX:;F? 3[A<NOD+8:T+NI�
AD ' +9C;H3Q�!DE;
9C8H=@=M�@;7�:AC8H?E=!8���N@DE; >  *V×2H?+R0>  v R+AJl�TE=@A<8:? 2��@;�� 8(�@;�;`)YNO;>?+=@A<XH;H3
4rN�A<=	8��UAD�- �8(��N62H?+B>;[NO8WGj?E8>3[3[DEA<B6DË;>?E;7���:; NOA<BV �2���NOA<B>9C;F=	B>2H?�#�;�9<8:=
N	RET'�
AC?'�×NODE;�=
N@8�B6D�2|=
NOA<B

REA5l-TE=
AC8:?-3�4rN A<=/BF9C;o2"�ÕN@D�2|NË2A �2���NOA<B>9C; B>2H? #�; 9<8:=
N AJ��A<N@=/9<8�B>2H9M�@;F=@8:?�2|?EB>;� �8:A<?jN B>2H?!�@;>2HB6D
NOD+;8302H9C9{2H9<8:?'� 2ØN��O2 �
;FBFN@8(�0$ RE; NO;��0�/A<?E;>R #j$ �pq�3	R,V 6(U JG3[DEA<9C; =
NO2�$�A<?'� A<? N@DE;#=
NO8YB6D�2H=�NOA<B>A<N%$
�@;7�:AC8H?U3Ë4�? N@DE; Bo2H=
; 8��[2#9C8>3IX%m  E9a2|=��/2+JÒ2H9C9$N��O2 �
;FBFNO8��@AC;F=,8"�M�@;F=@8:?�2|?EB>;� �8:A<?^NO=×8��0N@DE; \�M L
REA5l-TE=
AC8:?-J:2��
;	X:;7�
N@ACBo2|9�9<AC?E;F=�2H?+RUJHNODjTE=FJ^=
N��@ACG|;	N@DE;G302H9C9�3Ò4�? BF8:?^N.�@2H=
N&NO8�N@DEAC=FJ|NOD+;0N.�@2 �
;>B NO8(�
AC;>=&8��
�@;F=@8:?E2H?EB>;� �8:AC?^NO=58���NOD+;VP�K[4�R+AJl�TE=@A<8:? 2��@;{2� ' ��@8�)�AD�/2|NO;F9J$,;>9C9<AD E=
;>=7ijN@DE;��
;7�y8(�
;HJjNODE;[9<8:=@=p�
;��:A<8:?
=@D��@AC?+GY=N3[A<N@D NOD+; AC?+B��@;>2H=@;/8���N@DE;��
;>=
8:?�2H?^N� EA·NOB6D 2H?'�:9<;HJÒ=@;>; �/q�3GR,V &(U 3S4�? DEAJ�:D,Xbm  E9C2H=��/2H=>J
=@8��/;ÔN��O2 �
;FBFNO8��@AC;F=�� 2�$ª9<AC;�3[A·NODEA<?ªNODE;  E9C2H=��/2Ë;FXH;>?:�y8(��NOD+;�\�M L REAJl�TE=
AC8:?U3�t�?ØNOD+; 8HNODE;7�
D�2H?+RUJ$A<N,AC=,B>9<;o2���NOD�2�NÔ?E8HNÔ2H9C9/ �2"�
NOA<B>9<;>=×Bo2H? NO2HGH;� �2��
N,AC? NODE;/=
NO8YB6D�2H=�NOA<B REA5l-TE=
AC8:?A#�;FBo2HT+=@;
NOD+;� �2"�
NOA<B>9<;��ÔTE=
N,=O2�NOAC=+� $ NODE; B>8H?EREA<N@AC8:?Ø8���9C8YBo2H9B�
;>=
8:?�2H?EBF;H3 ��8(��NOD+;?\�M L REA5l-T+=@AC8H?UJ�NODEA<=
B>8H?EREA<N@AC8:? =@A<?'�:9<;>=�8:T+N02H9C9�N.�@2� ' �;>R� �2��
N@ACBF9C;>=VR � 8(�
;�;`)E2|BFNO95$:J�2H9C9f �2"�
NOA<B>9<;>=p3[A<N@D�u �  �,2|N�=
8(� ;

v &



 �8:AC?^N�8���NOD+; 8(��#EA·N`Ul3@�!DE;Õ=
A<NOTE2|NOA<8:? AC?ªN@DE; Bo2H=
;Õ8��	N@DE;-P�K[4�REA5l-T+=@AC8H? AC=
� 8(�@;ÔBF8(�- E9CA<Bo2|N@;>RU3
4rN!NOT��@?E=[8:T+N!N@D�2|N!N@DE;
�9�O2HB NOAC8H?S8��&N@DE;� ED�2H=
;�=� �2HBF;�8�BFB>T' EA<;>R8#j$ �@;F=@8:?�2|?jN� �2"�
NOA<B>9<;>=!AC?+B��@;>2H=@;F=
3[A<N@D N@DE;#RE;>B7�@;o2|=@;#8���N@DE;E�
;>=
8:?�2H?EBF;E +A<NOB6D 2H?'�:9<;HJ � _  >?% #�Rf!2.;UlJ!2H?ER AC= BF8:?E=@A<RE;��@2�#E9<;#A<?
��e;���Ô3U4�?ER+;>;>R-J(N@DE; 8QX:;7�O2H9<9$?jT'�S#�;���8��5N@DE;� �2���NOACBF9C;F=�NOD�2�N
 �2H=
=�NOD'�
8:T'�:D NOD+;��:A<XH;>?ªX|2H9CT+;Ô8��

�  � _ÔAC= 2� � '�@8�)�AD�/2|NO;F9J$2 '�
8( �8(�
N@AC8:?�2|9�N@8ªNODE; X|2��
Aa2|N@AC8:? 8�� � 8H? 2 N.�O2 �
;>BFN@8(�0$ 8���2ª=@A<?'�:9C;
 �2���NOA<B>9C;|J�3[DEA<B6D/B>2H?�#�;!;>=�NOAJ� 2|N@;>R��y8(�52�B>AJ�@BFTE9a2|N@AC?'�V �2��
N@ACBF9C;!2H=�� �  v

-
R,V + � P_ U�# � _	R93	;[D�2oX:;

TE=
;>R/N@DE;{;�qjT�2|N@AC8:? �  R V�+ *s%�' #&%�U I��rP 3B�&2HGjAC?'�EJj�y8(�5A<?E=
NO2H?EB>;|J
-
 � � 
�Jj3	;��E?ER/N@D�2|N � � < V

�y8(��N@DE; >  *V7X�2|?ER0>  v Xb�@;>=
8:?�2H?^N� �2���NOA<B>9C;F=!AC? ��e;��� R � _^ ��� � 2H?+R ��3 �+J&�
;>=0 �;FBFNOA·X:;F9J$�U 3
�!DE;AP�K{4ÕREA5l-T+=@AC8H?�AC=Ë?E8|NS?E;>BF;>=
=O2��
AC9J$ D�2��0�-�yTE9�3 4rNSAD�- '�
8uXH;>=ËN@DE; B>8:?,��?E;�� ;>?^N 8���N@DE;

AC? �
;>BFN@;>R�A<8:?E=�3[A·NOD�u � � �ZR 3[DEACB6D�D�2oXH;ªNODE;��/2*)�AD�WT'� �O2HR+Aa2H9[;k)�BFT'�@=
AC8:? 2|N #� �jU 2H?ER
* � V:J+9<;o2HREA<?'�WN@8WNODE;FAD��A<?j3�2��
R �/8|NOAC8H?rR #�;>B>2HTE=
;��y8(�0NOD+;>=@;
 E2��
N@ACB>9<;>= � * � �jU J�=@;>; �pq�3CR V 
(U 3

�!DE; P�K[4�R+AJl�TE=@A<8:?A�/2�$r�@;F=@TE9·N×AC?Ú8(��#EA·N�N.�@2H?E=0�y8����/2|NOA<8:?E=>J(A<?EB>9<TEREAC?��ËN.�O2|?E=0�y8(�0� 2�NOAC8H?E=�8��
B>AJ�@BFTE9a2|N@AC?'�� �2"�
NOA<B>9<;>=wAC?^N@8,N.�@2� ' �;>R/8:?E;>=VRhPG� N��O2H?+=0�y8(�0� 2|N@AC8:?+=�U$2H?ER XYACB>;[X:;7�@=@2 R ��P N��O2H?+=0�y8(� X
�/2|NOA<8:?E=�Ul3$4�?#8(�@RE;7��NO8Õ=@;F;,A·NoJ;30;�3o�@A·NO;
u �  � u R,V�+ *s�w#&��'kU I��rP J��9�
8(� 3[DEA<B6D�A·NM�y8:9C9<8>3[=0NOD�2�N
PG� 2|?ERA��P N.�@2H?E=0�y8����/2|NOA<8:?E=��/2�$ 8�BFB>T'��3[D+;>?M� � *�� * �$� � � 2H?+R � �"*��7* �$� > �+J

�@;F=� �;>B NOA<XH;>95$:3 � =M�y8:9C9<8O3[=I�9�
8(� �pq�3gR,V �jUlJ�=��:?�R���+(U� =0�:?CRf> �"* U J&3[DEACB6D8� ;o2H?E=!N@D�2|N[NODE;×;7l�;>B N
8��{2 B6DE2H?'�:;Ë8"� * ;FA<NOD+;��W;F?ED�2H?+B>;>=ÔN@DE;Ë;kl-;FBFN 8��
�$� R �y8(��> � �jU×8(�,B>8(�- �;FNO;F=�3[A<N@D A<N?R9�y8��> > �jU 3&4�?ÔNODE;�9C2|N@N@;��ÒBo2H=
;HJ �"* Bo2H?��
;>=@T+9<N$A<?S��P N.�@2H?E=0�y8����/2|NOA<8:?E=ÒRET'�@A<?'��N@DE;08:T�N%3�2��
R��/8|NOAC8H?
8��g �2���NOACBF9C;F=M '�@8QXYACRE;FR#N@D�2|N � �"*

* �$�  v >?� @$+&E %! �,. P * �7V\T R	� � U
3[DE;7�@;�3	;ËD�2oX:; TE=@;FR NODE;��@;>9C2|NOA<8:?E=
DEAD �$�w#&� < ^ +&#&%�'>3E�!DE; N.�@2H?E=0�y8����/2|NOA<8:?E=�RETE; N@8�N@DE;> > � REAJl�TE=@A<8:?:�@;>=
TE9<N,AC? 2�=
D�2��� AC?EB7�@;>2H=@;�R9�y8(�@PG� N.�@2H?E=+�y8(���/2|NOA<8:?E=.U�8��×R+;>B��
;o2H=
;2R9�y8��@��P
N.�@2H?E=+�y8(���/2|NOA<8:?E=.U	8��ÒNODE;��/2*)�AD�ÔT'� +Ô8��ÒNOD+;N E2��
N@ACB>9<;�8(��#+A<No3

� 9C8:=
=$8��  �2���NOA<B>9C;F=Q#�;>B>2HTE=@;[8���N@DE;!=
N@8�B6D�2|=
NOA<B�REA5l-TE=
AC8:?��/2�$W8YB>BFT'��N@D'�@8:T��:D 2H? �
;>=�N62"�y; N@N@; �
8��g�@;F=@8:?�2|?EB>;F=�3[A·NODËX|2��@A<8:TE=�>�3w4�?8 �2��
N@ACBFTE9a2��FJYN@DE;@P�K{4�REA5l-TE=
AC8:?S8"��BFAD�@BFTE9a2�NOAC?��� �2���NOA<B>9C;F=�NOD�2�N
�@;F=@TE9·NO=[AC?SN@DE;@PG� 8(�0#EA<N!N��O2H?E=+�y8(���/2|N@AC8:??�/2�$?#�;
�y8:9C9<8O3	;>R1#j$ËN@DE;@\�M L)REAJl�TE=
AC8:?U3

�!DE; B>8:?��E?E;�� ;>?^N 8"�? �2���NOA<B>9C;F=r� 2�$ =
;FXH;��@;F9J$ RE; NO;��
AC8(�@2|NO; A5�/N@DE;  �2��
N@ACBF9C;>=Ø=@2|NOA<=0� $ N@DE;
=
N@8�B6DE2H=
N@ACB>A·N%$ B��
A<N@;��@A<8:? �y8(�Ô=
;FXH;��O2|9�>�=@AD�WTE9<NO2H?E;>8HTE=@95$:3 � = =@TEB6D  �2��
N@ACBF9C;>=Õ2"�@; 2�#E9<;ËNO82� 8uXH;

� �



2H9<8:?'�Ë=
;FX:;7�O2H9p�d2�� AC9<AC;F={8"�	B6DE2��O2HB NO;7�@AC=�NOA<B>=�� �/qj=F3GR �jU 
�B>8(�0�@;F=� �8:?EREA<?'�SNO8SREA5l-;7�@;>?^N >�JUNOD+;>AD�V�/8"X
NOA<8:? AC=�?+8HN�B>8:?+=
N.�@2HAC?+;>R:#K$ª;o2HB6DÚ8���NODE;7��3Ô4�?ØNOD+AC=�B>2H=@;|J&; X:;>?:30;F9C9$BFAD�
B>TE9C2|NO;FR: E2��
N@ACB>9<;>=�B>2H?
REA5l-TE=
;
�9�@8(� NODE;� E9C2H=��/2+3

L�;FNÕTE= BF8(�� E2��@; N@DE;SB6D�2��@2HBFN@;��
AC=
N@ACB N@AD� ; 8��[N@DE;? �2���NOA<B>9C;/9C8:=
=ÔRETE;ËN@8 =
N@8�B6D�2|=
NOA<B>A·N%$:J!� �	J
3[A<N@D NOD+; =@9<8>3[AC?'�"XrRE8>3[? N@AD� ;HJ%� : 3 ��2|GYA<?'� N@DE;ªB6D�2"�O2HB NO;��
AC=�NOACB �
T'�- 8�� � I RET'�
AC?'� 2 =@A<?'�:9C;
9C8YBo2|9G�@;F=@8:?E2H?EB>; ; X:;>?^N>JI^�� I Jp�9�@8(� �pq�3MR�� 
(UÔ2|?ER 2H9C9<8O3[A<?'�E�y8�� ^ � P  ^�� �  �+Jp30; ��?ER N@DE;
B6D�2��@2HBFN@;��
AC=
N@ACB �
T'�- 8�� r J;^ r  v!u^�� I 3�M ;�NO2HGH; �= *+

-
u P =
AC? #&#'R v � % P UlJ�?E;7�:9C;FBFN@AC?'�×NODE;	�@;>=�N

8��ÒNODE;�N@;���� =[AC? �pq�3gR�� � Ul3p�!DE;��O2HR+Aa2H9  E2��
N@ACB>9<; �
T'�- Bo2H? NODE;F?E#�;�;>=�NOAD�/2|N@;>R#2H=

��+  z �x5� +\� ^ r  v �^k_ba c� � � � ! � R V�+ � PkU
-
� =@AC? # � I��rP �B_badc � 8 � . �

�p_hadc � T R	� �jU
3[DE;F?EB>;�30;×;FX|2H9<T�2|N@;�NODE;�NOAJ�/;V�@;�qjTEAJ�@;FR8�y8(�[2  �2���NOA<B>9C;�NO8  �2H=
={N@DE;�REAC=�N62H?EBF; Z 2H=

� �= � Z^PA�K`R ^ +�U P  Z^P ��P
-
��=@A<? #

�lADK �^ P_badc � � ! � P_hadc � P8 R%. � # �B_ba c*U�R,V�+ � P U T R	� 
�U
3[DE;7�@;#2H9C9nqjT�2H?^NOA·NOAC;F=Õ2��@;ËNO2HGH;F? 2�N NODE;S9<8�B>2H9G�
;>=@8H?�2H?EBF;8 �8:A<?jN>3 �pqjT�2|N@AC8:? R	� 
(U,AC=ÔX|2H9<ACR �y8��
# � # � a � 3[A<N@D =
AC??# � a �  R � #

-
U7R A�K #yADCCUS�y8(� NODE;#B>AJ�@BFTE9a2|N@AC?'�r E2��
N@ACB>9<;>=F3 M)DE;>? # > # � a � J

#��ÔTE=�N #�; �
;� E9C2HB>;FR #K$ # � a � AC? �pq�3�R	� 
(Ul3A�&2HGjAC?��=ZM � �wB�� 2H?ER  �2��@2�� ;FNO;7�@= 8�� 6 �OX�GH; V
RE;FT+NO;7�@8:?E=�AC? �Ve,���ÔJ(3	;�8�#+N62HA<? � �= v ��� � V � � P�=FJj3[DEACB6D AC=wDEAJ�:DE;7�$NOD�2H? � : AC?ÕB>T����@;F?^N��Ve,���
;k), �;��
AD� ;>?^NO=2R$< V � � P�=`Ul3 M ;ªB>8H?EB>9<TERE;�N@D�2|N/NODE;E�@AD � E9C;`X�AC?+RETEB>;FR =�NO8YB6D�2H=
N@ACB�REAJl�TE=@A<8:? B>2H?
D�2��
RE9J$� E9a2�$S?+8HNOA<B>;o2"#E9C;��
8:9C;�A<? ��e,��� TE?^NOA<9UDEAJ�:DE;��o E9C2H=��/2WNO;7�� �;��@2|NOT��@;>={2��
;
�@;>2HB6DE;>R-3

�@�C� � ���
� � � � � � � �;� � � � � � � � � � � � ��� � 
 �
�!DE;WR+AJl�TE=@A<8:? 9C;>?��HNOD R ���/U�8��w2|? ;>?+;����H;FNOA<B�AC8:?#Bo2H?E#�;×;>=�NOAJ� 2|N@;>R#2H= ���� � � ���
J&3[DE;7�@;

����AC=5NOD+;�=@9<8O3[A<?'�WR+8O3[?/NOAD� ;HJ
� < RT^ +(UqP #��JK$AC=�NODE;�REAJl�TE=
AC8:?/B>8Y; � B>A<;>?^No3p�&2HGjAC?'�WAC?^NO8W2HB>BF8:TE?^N
NODE2|N@^ *L � �y8(� *L � � =
;>; �pq�3GR v �jU 
�J�30;/TE=@; NODE;ÕB6D�2��@2HBFN@;��
AC=
N@ACB-� 2"�:?EA<N@TERE;"*L� * � ��� # v J
3[DE;7�@;5* � �	�  �Vy#'R V��

-
U�AC=�N@DE;  EA<N@B6D 2|?'�:9C; 8"�	N@DE; � 2��0�:AC?E2H9C95$ B>AD�
B>TE9C2|NOA<?'�? �2"�
NOA<B>9<;>=>3��!DE;>?

3	;,8(#�N62HA<? 4
���U . R

-
� I + VOU � �

6 � � � u ���% ^,*� � R	� �(U

� V



��8(�WA<?E=
NO2H?EBF;HJp�y8(� 6
�*X�G|;FV ��AC8H?E=ÔAC? ��e,��� 3[A·NOD .M v �wB�� J +~ �`# v  � � B7�#J
-
 � � �EJ�$ �V � 
YJ ���  ��� ��V(=FJ�*( � � � ��J ^,*( V � 6 � V � � �oJ 3	;Ô8(#�N62HA<? ���
 �V � 
$B7�#3V�!DYT+=>J-N@DE;Ô;7l�;>B N

8��{NODE;8�O2|REAa2H9	REAJl�TE=
AC8:? AC? N@DE; B>8:?E=
ACRE;7�@;FR Bo2|=@; AC=Õ?E;7�:9CAJ�:AD#E9<;H3 L0T+N-� 2�$;#�; N@DE;1 EA<N@B6D,Xq2|?'�:9C;
=@B>2|N@N@;��
AC?'�ËA·NO=
;>9J��Bo2H?Ø2*l-;FBFN�N@DE;� E2��
N@ACB>9<;,BF8:?���?+;�� ;>?^N
#j$u�
;>=
TE9<N@AC?'�/AC? 8���#EA·N�N��O2H?E=+�y8(���/2|N@AC8:?E=
8���2ª9a2"���:;��9�@2HBFN@AC8:? 8��[NODE;  �2"�
NOA<B>9<;>= � �!DEA<= ;7l�;>B NÕB>8:TE9<RF#�;SAJ�� �8(��N62H?^NÔA<?F� 2|B6DEAC?E;F=�3[DE;7�@;
NOD+;@3[ACR�NODª8���NODE;@ �2��
N@ACBF9C;�8(��#+A<NO=�R���+ K+U!AC=�B>8(�- �2��@2�#E9<;�3[A·NOD#NODE;S +9a2H=0� 2 �O2HR+ACTE=FJ�=
8 NOD�2�N�N@DE;
 �2���NOA<B>9C;F=!B>8:T+9CR1#�;� ET+=@DE;FR AC?^N@8ÕN@DE;�9C8:=
=!B>8:?+;N#j$SN@DE;�8(��#EA·N�N.�@2H?E=+�y8(���/2|NOA<8:?E=F3

L�;FN{TE={2H?�2H95$;]>;�NODEA<=M �8H=@=@AJ#EAC9<A<N%$H3
t�?E;�Bo2H?�=@;>;�N@D�2|N�@$+&E!B6DE2H?'�:;F=�?E;7�:9CAJ�:AD#+9J$ RET'�
AC?'� NOD+;�N��O2H?+=0�y8(�0� 2|N@AC8:?:R�NODEA<=!Bo2H?8#�;×;>2H=@A<9J$

=@D+8O3[?[#j$ T+=@AC?�� NODE;ª;7qjT�2|NOA<8:? r  BF8:?E=�N#2H?ER N62|GYA<?'� A<?jN@8 2HBFB>8:TE?^NSN@D�2|NËN@DE;� '�
;>B>;F=@=
AC8:?
X:;F9C8YB>A·NOAC;F=�8��+N@DE;H� 2��0�:AC?E2H9C95${N��O2� � �;FRÔ2H?ER@� 2"���:A<?�2H9C95$[B>AJ�@B>T+9a2|N@AC?'�o �2���NOA<B>9C;F=(2��@;	2� ' ��@8�)�AD�/2|NO;F9J$
;�qjT�2|9 U 3�L0T+N�^ + � �	� < � +9K # v J 3[DEACB6D B>2H?r�@;F=@TE9·N�AC?ª;F=@B>2� �;W8��wNODE;� �2��
N@ACBF9C;>={NO8 N@DE;Ô9<8:=@=�BF8:?E;|3
<�8>3	;FXH;��>J�8:?+;×T+=@T�2H9<9J$/B6DE8Y8:=@;F={=
TEB6D�2ÕR+AD�@;FBFN@AC8:?S8��(N@DE;�AC? �
;FBFNOA<8:? N@D�2|N!NOD+;�N.�O2|?E=0�y8(�0� 2�NOAC8H?Ë8��
B>AJ�@BFTE9a2|N@AC?'�N �2���NOA<B>9C;F=�N@8WN.�@2� ' �;>RË8H?E;>=�A<=�2HBFB>8(�- �2H?+AC;>R�#j$Ë2��
T��� Ë8"�C+ � a � A<?E=@A<RE;{N@DE;� E9C2H=��/2+J
3[DE;7�@;o2|=u^ + � �	�  �+J{AC?Z3[DEACB6D Bo2|=@;ØNODE;ªN��O2H?E=+�y8(���/2|N@AC8:?�AJ�� '�
8QX:;>=ËN@DE;ØB>8:?,��?E;�� ;>?^N>3 �Ò8
=@;F; N@DE; �@8:9<;Õ8��	N@DE;Õ8(��#+A<N�N.�@2H?E=+�y8(���/2|NOA<8:?��y8(�
 �2"�
NOA<B>9<;>=
3[A<N@DÚA<=@8HN��@8( +ACBÔX:;F9C8YB>A·N%$ªREA<=
N.�
AD#ET�NOAC8H?
Rd;|3 �+3<J�2H9D EDE2E �2���NOA<B>9C;F=�UlJ 3	; ;F=
NOAJ� 2�NO;ÕNODE; 9C8YBo2H9B�9�@2HBFN@AC8:?Ú8���N@DE; BFAD�
B>TE9C2|NOA<?'�1 �2��
N@ACBF9C;>=�=
DEAJ��N@;>R
8:T+N%302��
RE=�s|A<?j3�2��
RE=NR��

8
U02H=G�y8:9<9C8>3[=>3ÒM ;�TE=@;�N@DE;V�d2HB N0NODE2|NG3[DE;F?SNODE;�R+AC=
N��@AJ#ET+NOA<8:? A<=0A<=@8HN��@8( EA<BHJ

�
8  � � � � �3# v J 3[DE;7�@; � � � � �  � �"* � R,V�+

-
U�#'R v � � � � U�R9#�;FBo2HT+=@; � � � �  ) V�+ * R,V�+

-
U�U J �"*

AC=�N@DE;�REAJl�TE=
AC8:? AC? *E�y8���NODE;�=@9<8>3[AC?'�"XrRE8>3[?SNOAD� ;��:A·X:;F?E#j$

�"* < ^,* � ����JK � R	����U
M ;×8�#+N62HA<? 4

�
8  R,V�+

-
U

� � � � � ��9K ^,* � R	� 6(U
�&2HGjAC?'��2"�^2HAC?

-
 �����EJ *� ��� � �+J:2H?+R � �.#��JK� *V � 2 #'R v�� U J*30;0D�2oX:;M^,*� �V � 6 � V � � �>J � �  ��� 6 6+J

3[DEA<B6D�9<;o2HRE=!N@8��
8  �V � v �Ë3

�!DjTE=>JUN@DE; \�2����
;>? ;kl-;FBFN�B>2H?E?E8HN�AC?�6ETE;>?EBF;Ô;>?+;����H;FNOA<BÔAC8H?E=�A<? NOD+;� E9C2H=��/2/BF8(�@;Ô8"� ��e,���WJ
#ET+N{8:?+;×B>2H?E?E8|No�@TE9<;×8HT+N!NOD�2�N[A<NM3[AC9<9 #�;�?E8HNOA<B>;>2�#E9C;�2�N!NODE;� E9C2H=��/2S �;7�@AJ EDE;��+$:3

�jv



��8HN@;0NODE2|N$;kl-;FBFNO=w8"��NODE;�?+8:?EB>8H?E=@;7�
X|2|NOA<8:? 8�� p A<?Ô=� +DE;��
ACBo2|9�NO8��@AK30;7�@;!=
N@TEREA<;>R AC?ÔK{;k�y=>3 P�@ � P � 34�? N@DE;u�&�
=
NË8"��NODE;7� A·N�302H=��y8HTE?ER N@D�2|NË?+8:?�2HREAC2�#�2|N@ACBFA<N%$ 2"l�;>B NO=Ë8H?E9J$ #�;o2�� A<8:?E=Ë2|9D�@;>2HR�$
�y8:9<9C8>3[AC?'�09C8:=
=�8(��#EA·NO=(2H?+R×=
DE8:TE9<R,?+8HN(D�2oX:;	2H?j$�=@T�#E=
NO2H?^NOAa2|9^?E;��^2�NOA<XH;5;7l�;>BFNÒ8:?�N@DE;5B>8:?��E?E;�� ;>?^N
8��wN@DE;Ô;>?+;����H;FNOA<BWA<8:?E=�A<?���e;���ÔJ 3[D+ACB6DØ2��(�
;>;F=V3[A<N@Dª8:T'��B>8:?EBF9CTE=
AC8:?-3�4�?ªB>8H?jN��O2H=�N�NO8/NODEA<=>J-A<?
K[;7�q3 P � A<NQ302H=$BF9a2HAJ�/;FR,N@D�2|N�N@DE;�?E8H?EB>8:?+=@;���X|2|NOA<8:? 8�� p 302H=$;`)� �;>B NO;FR N@8�2"l�;>BFN&NODE;0B>8:?��E?E;�� ;>?^N8����d2H=�N!AC8H?E=0=
AD�:?EA5��Bo2|?jN@9J$HJ�A<?? �2���NOACBFTE9a2"�>JK�@;F=@TE9·NOAC?��ÔAC?/;>?ED�2|?EB>;FRE�@2HREAa2|9�R+AJl�TE=@A<8:?UJ�2H9<N@DE8:T'�:D ?E8
;>=�NOAJ� 2|N@;>=!8��ÒNOD+;N�@2HREAC2H9UREA5l-TE=
AC8:??3	;��
;,R+8:?E;H3

���7��� 
 � ��� ����� ���-� ��
�� ���g� 
 ��
�� 

M ;WD�2oX:;Õ2H?�2|9J$;]>;FR X|2��@A<8:TE=V� ;>B6DE2H?EAC=0�/=�8��wNOD+;Ô=
N@8�B6D�2|=
NOA<BÔREA5l-TE=
AC8:?�8��5;>?+;����H;FNOA<BWA<8:?E=�A<?

e,�!=FJÒN@DE;/R+AJl�TE=@A<8:?ØAC?2#�8|NOD NODE;/2*)�AC=+$;��� ;FN��@ACB�� 2��H?E;FN@ACBS��;F9CR 2H?ERØNODE; �@AJ ' E9<;>Rr��;>9<R DE2QXYA<?'�
#�;>;>?S=�NOTER+AC;>R-3p�!DE;�2H?E2H9J$Y=@A<=0A<=	B>2����
AC;>R 8:T+N	AC?Ë2,TE?EAJ�E;>RS2� � '�@8^2|B6DUJ+A<?�3[DEA<B6DSREAJl�;��
;>?^NI� ;>B6D�2OX
?EA<=�� =	BF8(���
;>=� �8:?ER/NO8WR+AJl�;��@;F?^NI�/2��:?EA·NOTERE;F=58��F>HRf>  ��T �wV\T � v To3o3>3 UlJ;3[D+;��@;�>�AC=5NODE;�B7$YB>9<8HN.�
8:?
D�2��0�/8H?EACBÕ?jT'�S#�;��,AC?ØNODE;/9C8YBo2H952H?+R �:9C8�#�2H9p�@;F=@8:?E2H?EB>;F=S�@;F=� �8:?E=
AD#E9<;-�y8(��NOD+; AC?^N@;��O2|BFNOA<8:?:#�;`X
N%3	;>;>? N@DE; ;>?E;7���:; NOACB/AC8:?+=,2|?ER NOD+;��/2��:?E; NOA<B BF8:?��&�HT'�O2|N@AC8:?-3Ë4�? N@DEAC=,2� ' '�
8^2HB6DUJÒNODE;?\×2"���@;F?
;7l�;>B N�A<? 2H? 2*)�AC=+$,�-� ;FN.�
ACB
��;F9CR BF8(���
;>=0 �8:?+RE=�NO8�>� VHJ #ET�N�N@DE;W9<8�B>2H9 �@;F=@8:?E2H?EB>;|J-A<? B>8H?jN��O2H=�N
NO8 N@DE;@�H9C8(#�2|9-8:?E;|J�AC=[AD�/2��:A<?�2��+$:JYAÓ3 ;H3·JEA<N[8YB>BFT'�@={AC?SNOD+;×BF8(�- E9C;`)  E9C2H?E;H3/�!DE;�9<8�B>2H9�2H?ER8�:9<8(#�2H9
�@;F=@8:?E2H?EB>;F=G3[A<N@D >  �W2��
;	�
;>=0 �8:?+=@AD#+9C;o�y8(��N@DE;V\�M L REAJl�TE=@A<8:?UJj3[DE;7�@;o2|=U>  ��wV\T � v T � � To3>3o3¾J
�y8(��N@DE;@P�K{4	REAJl�TE=@A<8:?SBo2|TE=@;FRu#j$SNODE;��
AD ' E9<;H3

� L(2��(�O2|?'�:Aa2|?��y8(���/2H9<AC=�� �y8(�	NODE;�RE;F=@B7�@AD �NOAC8H?#8"�ÒN@DE;�?E8:?E2HREAa2"#�2|NOA<B�;kl-;FBFNO=[A<? N@DE;
 �2���NOA<B>9C;
� 8HNOA<8:?ËAC=!R+;FX:;F9C8( �;>R-3	L02H=@;FR�8:?SN@DEAC=I�y8(�0� 2|9CAC=0��JY2��:;F?E;��@2H9U;k), '�
;>=
=@AC8H?E�y8(�0N@DE;�B��
A<NOA<Bo2H9 �@AJ ' E9C;
2��- E9CA·NOTER+;	A<=�8(#+NO2HAC?+;>RUJ*3[DEACB6D A<? 2�=� �;>BFAa2H9YBo2H=
;!8���NOD+;o\�M L REAJl�TE=@A<8:?Ô8��f E2��
N@ACB>9<;>= 3[A<NODW=��/2H9C9
L(2���� 8(�M�@2HREACT+=>J�. � �B_badc:Jf$YAC;>9<RE=!NODE;N�@;F=@TE9·N�8"�wK[;7�y=>3mI � P.2u3�4�? 2|REREA<N@AC8:?-J�2 �y8����ÔTE9C2S�y8(��2 �
T'�- 
8���NODE; �/2��:?E; NOA<BS�/8��/;F?jN�RT\×2"���@;F?Ø;7l�;>BFN�U�AC=�RE;7�@A<XH;>RUJC3[DEA<B6D 2����@;>;F=
3[A<NOD N@D�2|N×8(#+NO2HAC?E;FR2#K$
2�R+AJl�;��@;F?^N� '�
8�BF;>RET��@; A<? K[;7�y=F3 � � I ' 38t�T'���y8(�0�ÔTE9a2ËNO2HGH;F=WAC?^N@8ª2HBFB>8:TE?^NW;7l�;>BFN@=W8��	NODE;� E9a2|=��/2
 '�
;>=@=
T'�@;Ë2H?ERÚD�2H=,2�=@AJ�� +9C;����y8����#3��!DE;7�@;k�y8(�@;|Jg3	; TE=
;>R A·N�NO8ª2|?�2H9J$;]F;ÕN@DE;�\×2��0�@;F? ;7l�;>B NWA<?
��e;���Ô3
M ;�DE2QXH;�=@DE8>3[?SNOD�2�N�P�K{4�REA5l-TE=
AC8:?Ë2"l-;FBFN@=�N.�O2" ' �;FR#2H?ER �/2����:A<?�2H9<9J$ BFAD�@BFTE9a2�NOAC?��� �2���NOA<B>9C;

� �



2H?ERu E9a2�$Y=�9C2����:;7�	�
8:9C;×AC?�e,�!=�N@D�2H? N@D�2|N�AC?rPG�!=FJ 3[DEA<B6D AC=�2H=@=
8�BFAa2|N@;>Ru3[A·NODª2/9a2��0�:;����O2|N@AC8 8��
.^P #,+�P�A<?�e;�!=>3U��T'��NODE;7��� 8(�@;|J  ��@8(#�2"#E9J$HJ�AC?#9C8>3IX � e,�!=�A<N{AC=o� 8(�@;�AD�- �8(�
NO2H?^N�NOD�2|?�NOD+;S\�M L
REA5l-TE=
AC8:?-3��!D+; \�M L REAJl�TE=
AC8:?�AC=o30;>2HGH;F?E;>R:#j$�N@DE;W9C2����:;�N@8(�@8:A<R�2H9C '�
;>B>;F=@=
AC8:?U3�4�? 2HRER+A<NOA<8:?UJ
� 8:=
N	 �2���NOACBF9C;F=�3[A·NOD�N@DE;�#E2H?�2H?�2 NOAD +=�A<?�NOD+;��@;7�:AC8H? 8��$N@DE;Ô=�N.�@8H?'���
AD ' E9<;W2"�@;� ��@8(�- +NO95$S9C8H=
No3
� 9·NODE8HT'�:D ^	� _ba a RE;>B7�@;>2H=@;F=ªRETE;ØNO8 NODE;2��?EA·NO;:L(2���� 8(� �@2HREACT+=>J�N@DEAC= ;7l�;>B N A<= ?E8HN#9a2��0�:;H3 4�? �2���NOA<B>TE9C2��>J�A<? �Ve,��� ^ � _ba a RE;>B7�@;o2|=@;>=@#j$ 2 �d2HB NO8(��8���V:3 
�3��!D+;?P�K[4�REA5l-TE=
AC8:?2�/2�$r�@;F=@TE9·N,A<?
8(�0#EA<N�N��O2H?+=0�y8(�0� 2|N@AC8:?+=>J�N@DE;�B>AJ�@B>T+9a2|N@AC?'�S E2��
N@ACB>9<;>=�B>2H?8#�;�N��O2H?E=+�y8(��� ;>R A<?jN@8 NODE;�N��O2� ' �;>R#8:?E;F=
2H?ER XYACBF; X:;��
=O2+JÒRE;7 �;F?EREAC?��#8H?ÚN@DE; =@AJ�:?Ø8��^>�3$��T'��NODE;7��� 8(�@;|J(2H?Ø;>=
NO2"�y;FN
NO;Õ8���NODE; �
;>=@8H?�2H?EBF;>=
�/2>$ 8�BFB>T'�FJ0AÓ3 ;H3·J	X|2��
AC8:T+=��/;FB6D�2H?EA<=�� = 8"��=
N@8�B6DE2H=
N@ACB#REAJl�TE=@A<8:? � 2�$F#�;1�@;F=� �8:?E=@AJ#E9C; �y8(� N@DE;
N.�@2H?E=0 �8(��N�8��Ò2@ �2��
N@ACBF9C;{AC?/N@DE;� E9C2H=��/2�B>8(�
;�2H?ERË?+;o2��0N@DE;V �;��
AD ED+;��0$-3[DE;F?S=
NO8YB6D�2H=�NOA<B��@;7�:AC8:?+=
B>8����@;F=� �8:?EREA<?'�ËNO8SR+AJl�;��@;F?^N >H E2��
N@9J$#8QX:;��
9a2� -3N�!D+; B6D�2��O2|BFNO;7��8��5REA5l-TE=
AC8:? AC? 2?�
;��:A<8:?u3[DE;7�@;
NOD+;Ô=
N@8�B6D�2|=
NOA<B>A·N%$ BF8:?EREA·NOAC8H?ªAC=�=O2|N@AC=0�E;>R��y8(�{XH2"�@AC8HTE=�>5=@AJ�ÔTE9<NO2H?E;F8:TE=@95$#REAJl�;��
=V�9�@8(� N@D�2|N�A<? 2
�@;7�:AC8H?#8"��=�NO8YB6D�2H=
N@ACBFA<N%$ËR+8(�/A<?�2|N@;>R1#j$S8:?E95$Ë8:?E;��
;>=@8H?�2H?EBF;H3

�w=
NOAJ� 2�NO;>=�8��wNODE;��O2|N@AC8 8"��N@DE;ÔREA5l-T+=@AC8H?�NOAJ�/;,8��wNOD+;�6 �*XrGH;FV AC8:?E={NO8ËN@DE;>AJ��=@9<8>3[AC?'�"XrRE8>3[?
NOAJ�/;	AC?ER+ACBo2�NO;	N@D�2|NwN@DE;!=
N@8�B6D�2|=
NOA<B�REA5l-TE=
AC8:?Õ2|=@=@8YB>AC2|NO;FRS3[A<N@DÔNODE;�\�2����
;>? ;kl-;FBFN�2H?ER N@DE;M�@AJ ' E9C;
AC=	?E8HNn�d2H=
N0;>?E8:T��:DËNO8ÔR+;FNO;7�@A<8(�O2|N@;�N@DE;�BF8:?���?E;7�/;F?^N[8��(;>?E;7���:; NOA<B�AC8H?E=0A<? B>T����@;F?^N[;k), �;7�@AJ�/;F?jN@=
8:? ��e;���ÔJQAÓ3 ;H3·JQNODE;5A<8:?E=�=@9<8>3 RE8>3[?N#�;k�y8(�@;wN@DE;7$�R+AJl�TE=@;w8QX:;7�Ò2[BF8:?E=
ACRE;7�O2�#E9<;p �2���N(8���N@DE;/ E9a2|=��/2
�O2|REACTE=F3S�!DE;k$Ø=@DE8>3 N@D�2|N�NOD+; R+AJl�TE=@A<8:? Bo2H?ØD�2oXH; 2S?E8HN@ACBF;o2�#E9<; ;7l�;>B N,8H?E9J$ AC?ªNOD+;- �;��
AD ED+;��0$
�@;7�:AC8H?U3g�!D+;!=@A<N@T�2|N@AC8:?@� 2�$,B6D�2H?'�:;!A5��;k), �;��@AJ�/;F?^NO=$RE;>2H9,3[A·NOD� E9C2H=��/2H=&B6D�2��O2|BFNO;7�@AJ]>;>R #j$,9C8>30;7�
RE;F?E=@A·N%$�2H?ER�D+AD�:DE;7�Ë;>9<;>B N.�@8H? NO;��- �;��O2�NOT'�
;HJ[AC?!3[DEA<B6D�Bo2H=
;ªNODE; =
9C8>3[AC?��"X�RE8>3[? N@AD� ;�8���N@DE;
;>?+;����H;FNOA<B�AC8H?E=H3[A<9C9�AC?+B��@;>2H=@;�=@8ÔNODE2|N�A·NG�/2�$/;`)�B>;>;FR#N@DE;�R+AJl�TE=@A<8:?/N@AD� ;H3/t�?E;�Bo2H?S;`)� �;>B N!NOD�2�N
NOD+;�9C8H=@=08"�(;>?E;7���:; NOACB�AC8:?+=H3[A<9C9�NODE;F?SAC?EB7�@;>2H=@;|3Ht�?/NODE;�8HNODE;7�0D�2|?ERUJ+A5�UNOD+;�=
N@8�B6DE2H=
N@ACB�REA5l-T+=@AC8H?
AC?#B>T����@;F?^N�;k), �;��@AJ�/;F?^NO=V +9a2�$Y=�2 ?E8HNOA<B>;>2�#E9C;N�@8H9C;HJEN@DE;WBF8:?���?+;�� ;>?^N�8���NODE;,;>?E;7���:; NOACB×AC8H?E=�B>2H?
#�;/AJ�� '�
8QX:;>R #K$ÚA<?EB��
;o2H=
AC?'� NODE;� E9a2|=��/2#RE;F?E=@A·N%$ 2H?ER R+;>B��
;o2H=
AC?'��NODE; ;>9<;>BFN��@8:? NO;��- �;��O2�NOT'�
;
RyN@8WRE;FB��
;o2H=
;�NODE;	�O2|N@AC8�� � �rP

�
# �
�
J;3[D+;��@;��

�
2H?ER �

�
2��@;{NODE;�;>9C;FBFN��@8:? NO;��- �;��O2�NOT'�
;�2H?ER RE;>?E=
A<N%$HJ

�@;F=� �;>B NOA<XH;>95$'Ul3
4�?/BF8:?EBF9CTE=
AC8:?UJ"30;[?E8HN@;�NOD�2�NwNODE;M�/2��:?E; NOA<BG��;>9<RÕAC?Õ2�RE;F=@AD�H? 8"��N@DE;!=� ED+;��@A<Bo2H9�NO8(�
TE=p�@;>2HBFN@8(�

����e,� AC=��O2|N@DE;��/=
N��@8:?'�ZRf�  � � 
B�oU J{2H?+R NODE;u E9a2H=0� 2Ø=@AJ]>;ªA<=��@2|NODE;7� 9C2����:; R �  � �5B7�SJ%  V � �5B��-U 3 � ' �!DE;7�@;7�y8��@;HJ[8:?+; Bo2|? ;k), �;>BFN NOD�2|N/NODE;�\�M L REAJl�TE=@A<8:? 3[AC9C9[RE8��/A<?�2|NO;SN@DE;
� �



=
N@8�B6DE2H=
N@ACB��/8|NOAC8H?Ë8�� � 3 
OX ��;FV 2|9D ED�2� �2"�
NOA<B>9<;>=�A<? N@DEAC=M�/2HB6DEA<?E;H3

�����-�1
?�Q� � ��� � � ��� 

�!DE; 2HT+N@DE8(�@=�3	8:TE9<R 9CA<GH;WN@8ËNOD�2H?+G ���>3 e�3��:2��
REAC?��y8����:A<XYA<?'�� �2"�O2�� ;FN@;��@=�8"��N@DE; T' �R�2|N@;>R

����e,�)RE;F=@AD�H?S2H?ER����F3��+3 � 2H?EA<B6G|2"� �y8���2W?jT'� ;��
ACBo2|9C9J$ÕB>2H9CBFTE9a2�NO;>R ��e,��� ;7qjTEAC9<AD#'�
ACT'�#3g�I3	8
8���NODE;{2HT�NODE8(�
=�R�1Ô3 7 3j2H?ERÔ1Ô3 1Ô3 UQ3	8:TE9CRÕ9<ACGH;�N@8×2HB6Gj?E8>3[9C;>R��:;!NODE;[DE8:=0 EA<NO2H9CA·N%$W8"��N@DE;��p�@AC?+B>;FN@8:?
�w9a2H=0� 2��wDj$Y=@A<B>=�L(2�#�8(�@2|NO8(�+$:3

�!DE;��
;>=
;o2��
B6D RE;>=
B��@AJ#�;FR AC?ÚNODEA<=� ET'#E9<ACBo2�NOAC8H?2302H=S�/2HRE;  �8:=@=
AD#E9<;/A<?A E2��
N@#j$ÚN@DE; � 3�2"�@R
��8+394�� v X v V&V �Ø8���N@DE; 4×3 e�3GP0A·XYAC9CAC2H? K[;>=@;>2��@B6D�� ��;FXH;>9C8� '�/;F?^N ��8:TE?+R�2|NOA<8:?F�y8(� NODE;#4�?ERE;`X
 �;>?ERE;F?^N1eYNO2|NO;F=/8���NODE;h��8(��� ;���e�8QXYAC; N 4�?EA<8:? 2|?ER N@DE;�\�8QX:;7�@?'� ;>?^N/8�� 4�GK�@2HAC?E;|J	N@DE; 4×3 e�3
��;� E2��
N��/;F?jN�8�� �w?E;7����$ TE?ERE;7�[B>8:?^N.�@2HBFN[?jT'��#�;7��� �BX � P�� v X � �*X+PI<Vt � � � � J�2H?ERSN@DE;�K{;F=@;>2��@B6D
P08:?^N.�@2HBFN��{8E3 V � 
 � &Ô8��&N@DE;�4�?^NO;��
?�2|N@AC8:?�2|9 � NO8(� ACB �w?E;7����$ � �:;F?EB7$H3
����� � �-��������� 	/� � �g� �Q��� � �	�����^�M����� � ��� �W�	�����	�w�����=��
 ��� � � �
M ;���?ER#NODE;���;F9CR#9CAC?+;�B>T'��XH2�NOT'�
;×N@8 N@DE;N�'�@=
N�8(�
RE;��[AC?

-
 /+&#&%�' � V×AC?#2ÕN@8:G�2��/2HG�3[A<N@D

m � V×2H?ER�2ÕBFAD�
B>TE9C2���B��
8:=@={=@;FBFN@AC8:?U3w4rNo�y8:9<9C8>3[=G�9�
8(� NOD+;×;7qjTEAC9<AD#'�
ACT'� ;�qjT�2�NOAC8H?UJ
R � � � U � �Q � � � � T R � V>U

NODE2|N!NODE;
��;F9CR#9CA<?E;�B>T��
X|2|NOT��@;HJ �  R P� � ��U P� J�Bo2H?8#�;��y8:TE?ER�2H=M�y8:9C9<8>3[=94
�  V

v � P � �/R?� P � 6 � � UG V
v � P � �uR?� P � 6 � � U + P� � � � P � T R � v U

3[DE;F?EB>;�NODE;�=
Bo2H9C2��!B>T'��X|2|NOT'�
;,A<=

�  V
v � P 	 � �ERf� P � 6 � � U � P + � � � � P � P�
 I��rP � R � � U

� = ���,��<
-
��� � J�NODE;�=
;>B>8H?ER�N@;���� 8"� �pq�3gR � � U0AC=

-
P N@AD� ;>=!=0� 2H9<9C;7�	NODE2H?#N@DE;��&�@=�N�8H?E;×2H?ER

3[AC9<9 #�;�?E;��:9<;>B NO;>R-3
� ?�2*)�AC=+$,�-� ;FN.�
ACB��/2��:?+;FNOA<B���;>9<R Bo2H?8#�;� '�
;>=
;>?^NO;FR AC?SN@DE;
�y8(���

�  vS�R%+�U � � � V� � � & Z�
Z + T R � �jU

� 




3[DE;7�@;�N@DE;�B>8Y8(�
REAC?�2�NO;{=0$Y=
N@;�� R +yT # T /QU5A<=	N62|GH;>?S=
8WNODE2|N0N@DE;V�@2HREAa2|9�BF8�8��@REA<?�2|NO;{AC=	B>8:?+=
N62|?jN�8:?
;o2|B6DA6�T,) =@T'�+�d2HB>;"i 
  
 R%+�U�AC=�NOD+;- �8:9<8:ACR�2|9Q�/2��:?E; NOACB@6�T,) i�S�R%+�U� ���' %�' � V�� � R

-
P��[mgU 


AC=Õ2��yTE?+BFNOA<8:? 8��D+ RE;>=
B��@AJ#EAC?��ØN@DE;1 E9a2|=��/2ªREAa2��/2��:?+;FNOA<=��8i � � 2|?ER � � J �b +yT #`T /	J�2��@;SN@DE;
B>8����@;F=� �8:?EREA<?'��BF8"X�2|?ER B>8:?^N��O2oX|2��@AC2H?^NQ#�2|=@;0XH;>BFN@8(��i � A<=ÒN@DE;�RE; NO;��0�/A<?�2H?^N&8��ENOD+;I�/; N.�
ACB5NO;>?+=@8(�F3
t�?E;�Bo2H?#=@D+8O3 NOD�2�N�A<?#2ÕBFAD�
B>TE9C2��0NO8HG|2"� 2HG NO8 �/2HAC?S8(�
RE;��[A<?

-
� &�&^ + P T � �  + %�' T � _ & <

-
+lT R � 
�U

3[DE;7�@; � _�&�2H?ER � &�&�2��
;×N@DE;WBF8(���
;>=0 �8:?+REAC?'�/B>8(�- �8:?E;>?^N@=�8��$N@DE;×B>8QX|2��@AC2H?^NV� ;FN��@ACB�N@;>?E=
8(��Ry=@;>;|J
;H3 �E3·J^K[;7�q3��@I�U 3Q�!D+;>?ÔNOD+;I �8H9C8:A<R�2H9^B>8��� �8:?E;F?jN�8���NOD+;I� 2"�:?E;FN@ACB/��;>9<RUJ\�nc^J:AC?W2�B>AJ�@B>T+9a2��(NO8:G�2��/2HG
� 3[DEACB6D AC=wRE;F=@B7�@AD#�;>R-#j$ NODE;[=
;>B>8H?ER/N@;�����8�� �pq�3 R � �KU 
EAC=wB>8H?E=
NO2H?^N08QX:;7��2
6ET,) =@T'�+�d2HB>;!N@8N�/2HA<?
8(�
RE;��FJ

�Gc� � � &�&
� � I��rP Z�
Z +  -� ��' � V � � R

-
U 
fT R � �(U

3[DE;7�@; �ÔAC=�N@DE;�=O2"�y; N%$ �d2HBFN@8(�>3��&�@8�� �pqj=>3gR � � U JCR � �KUlJ�2H?ERAR � �jU JEN@DE;�B>T'��X|2|NOT'�
;�AC=

�  V
v � P ����

� � S�P% P � -
P��WP� P � 6 � � � ����

� V � � R
-
P U 
�� R � ��U

4�=
AC?'� �pqY=F3 R � �KU � R � �jUlJ �pq�3QR � VOU0B>2H?8#�;
3o�@A·N@N@;>?#2H=M�y8:9C9<8>3[=94
6 � Z �Z + � V% P Z RfS�P�UZ + � ZZ + - P �WP'� P  �+ v - P+l� P � P' � � �

-
�
�,P'
+ � T R � 6(U

3[DE;F?EB>;

� � S�P% P �b� P' - P� P � 6 � � �  + v S×P% � � % + v - P �WP'+l� P �"+^� � �
-
�
�WP'
+ � � R � &(U

P08(�- �2��@A<?'� �pqj=>3gR � �(U!2H?ERAR � &jU!2H?ER ?E;��H9C;>B NOA<?'�Õ=@;>BF8:?ER,Xr8(�@R+;��!NO;7��� =>J'3	;N��?+R
%��� � � I  % � V � R ��% � �"+�U v -� P � � I��rP  v%�' 	 V�� - � V�+L� � P�� BF8:=�# 
 � R � V �(U

�!DE;(� � PËNO;7��� AC? NODEA<= ;�qjT�2�NOAC8H? RE;>=
B��
AD#�;>= N@DE;ªB>8H?jN��@AJ#ET+NOA<8:? 8"��NODE;� �8:9<8:ACR�2|9!B>T'��XH2�NOT'�
;ª8��
NOD+;���;>9<Rª9CA<?E;>=FJ 3[D+ACB6D D�2H=�NODE;Ô=@2�� ;WREAJ�@;>B NOA<8:? 2H={NODE;ÔBFT'�
X|2|N@T'�@;W8��wNODE;,NO8(�
8:ACR�2|9C�E;>9CRª2|N�N@DE;
8:T+N@;��{B>AJ�@B>T��-�y;7�@;>?+B>;×8���N@DE;�NO8(�
TE=�2|?ER�N@DE;,8� ' �8H=@A<N@;�READ�
;>BFN@AC8:?#2|N[N@DE;,A<?E?E;7�{8H?E;H3	�w9<8:?'�^2|N@AC8:?
Rd;F9C9<AD +N@ACB>A·N%$�U&8��UN@DE;	6�T;) =
T'�0�d2|B>;>=0RE;>B7�@;o2|=@;>=�N@DE;� �8:9<8:ACRE2H9�B>T'��X|2|NOT'�
;�?E;>2��5NODE;�;�qjT�2|N@8(�@AC2H9f E9a2H?+;
2H?ER8�@;FRETEBF;>=[NODE; � � P{N@;����#3

� �



����� � �������3� � � � � � ���S�����W
 	[��� � �����M������� ��� 
N����
�� � � ��� �
� ��
 
������ � �

4�?�NODEA<= �  ' �;>?ER+A5)!3	;���?ER 2H?)2oX:;7�O2��H;>R RE;>=
B��@AJ +NOA<8:?�8���NOD+;r �2��
N@ACBF9C;�� 8HNOA<8:? ?+;o2��ËN@DE;
�@;F=@8:?E2H?EB>; � �

� ' I � � A �  �+J�2H=
=@T'� AC?'��NODE2|N0N@DE;��
;�AC=�?E8,8HNODE;7�G�
;>=@8H?�2H?EBF;��@;F9a2|N@AC8:? #�;FN%3	;>;>?SN@DE;
�9�@;7qjTE;>?EBFAC;F=�8��ÒNOD+;×=+$Y=
NO;7��3
4rN{AC=!B>8H?jXH;>?EA<;>?^N��y8(��NODE;
�y8(�
;��:8HAC?'�ÔN@8/A<?jN��@8YRETEBF;�NODE;�REA5l-;7�@;>?^N@Aa2H9 �y8���� =

� � �D � � �eZ\[� � �yZ �(+ :�Z\[ T R�L�V>U
^ � P  ^ � P Z\[� x z �� �yZ � R�L v U

B>8����@;F=� �8:?EREA<?'�SNO8 �pqj=>3nR�
 � U�2H?ER R �jv U 3 R�M ; �
;>=
N��@A<BFN�8:T'��BF8:?E=
ACRE;7�O2|N@AC8:? NO8SN@DE; ;7l�;>B N,8"�	N@DE;
�@AJ ' E9<;�2|?ER RE8 ?E8HN/B>8:?E=
ACRE;7�/N@DE;u �;���NOT'�0#�2|NOA<8:? �@;>=
TE9<N@AC?'�:�9�@8(� N@DE; ?+8:?�2HREAC2�#�2|N@ACBFA<N%$ A<? N@DE;
2*)�AC=+$;��� ;FN��@ACBM��;F9CRUJ,^ � I J;#�;FBo2HTE=
;HJ��'�@=
N>J+A<? N@DEAC=H308(�
G�30;�2" ' E9J$ N@DE;V�
;>=
TE9<N@=08��UN@DEAC= �  � �;F?EREA5)
8:?E95$ N@8�^ � P 2H?ERUJ�=
;>BF8:?ERUJ�2��:;>?+;��O2|9CAD]>2|NOA<8:?Ë8��ÒNOD+;N�
;>=
TE9<N@=[N@8-^ � I AC=!; XYACRE;F?jN>3 U

� #�2|=@ACB/ACRE;>2�8��!N@DE;Ë2oXH;��O2"�:AC?'�u '�@8YB>;FRET'�@;/AC=×NOD�2|N �
RE; NOTE?+AC?'� �E�9�@8(� N@DE;?�@;F=@8:?E2H?EB>;|J�N� I J
AC=W=��/2H9C9H3[DE;>? NOD+;  �;7�
NOT���#�2|N@AC8:? A<=Ô=��/2H9<9Ó32�!DE; �wTE9C;7�+X L(2����O2H?'�H; ;�qjT�2�NOAC8H?E=��@;F=@TE9·NOAC?����9�@8(�
�pq�3 R�L�VOU!2��
;�2H=M�y8:9C9<8>3[=94

N� I  *+ � o � Po : �
� I o � Po � I ��� I T R�L � U

N� P  � o � Po : �
� I ��� P T R�L �jU

N� �  *+ � o � Po : �
� I o � Po � � ��� � T R�L	
�U

Rd?+8HNO;�NOD�2�N	3	;WBF8:?E=@A<RE;�� � P 2H=�2 �yTE?EBFN@AC8:?#8��$N@DE;×8HNODE;7��2HB NOA<8:?#X|2��
Aa2�#+9C;>={2H?+R2:BU 3��&�@8(� NODE;F=@;
;�qjT�2�NOAC8H?E=02|?ER/N@DE;�=0� 2H9<9C?E;F=@=58���N� I JK30;�B>8:?+B>9CT+RE;�N@D�2|N o � P # o � I A<=	=0� 2|9C9 R�2|?ER/X|2H?EA<=@DE;F=02�N	N@DE;;k)+2HB NS�
;>=@8H?�2H?EBF;>U 3 �!D+;��@;k�y8(�@;|JQ3	; =� +9CA<N � P AC?^N@8#N%3	8u �2"�
NO=FJ � P  � P '*R � � T :pU���� � P@I R � I T � � TA:BU J
3[DE;7�@; � P 'OR � � TA:pU$A<= � P 3[A<N@D/NOD+;�2��0�:T'� ;>?^N � I N62|GH;>? 2�N	N@DE;�;`)E2|BFNI�
;>=
8:?�2H?EBF;HJ���AC=5NODE;�8(�@RE;7�@A<?'�
 �2��@2�� ;FNO;7� RyAC? N@DE;Ë;F?ER 30;�3[AC9C95=
;FN��0 jV NO8 8(#+N62|AC?  +DK$Y=
ACBo2|9C9J$:� ;o2H?+AC?'���yT+9H�
;>=
TE9<N@=�U 3u�!DE;
 �;��
N@T'��#E2|NOA<8:? AC=[2H9<=@8Õ2H=
=@T'� ;>R#NO8 #�; <��Y3$M ;,2"���@A·X:;�2|N[N@DE;
�y8:9C9<8O3[A<?'�ÔREA5l-;7�@;F?jN@Aa2H9 �y8(��� 4

� �



�  � '�� � � I T R�L �(U

3[DE;7�@;

� '� �� I Z � I � � P '*R � � TA:BU�Z � P � � � Z � � + :DZc[ T R�L ��U

� I  �� P@I R � I T
� � TA:BU�Z � P � x z �� �yZ � � R�L 6(U

� ? 2HR+X|2H?^N62"�:;Õ8��0N@DEAC=� '�
;>=@;F?^N62|N@AC8:? 8�� � A<=�NOD�2|N,2H9<9w=@9<8O3 X|2��@AC2�#E9C;F=-R � I J � � J :	JÒ2H?ER � I U�2��
;
B>8H?E=
NO2H?^NO={8��Q� 8HN@AC8:?S8��ÒNOD+; �wTE9<;�� X L(2��(�@2H?'�:;�;7qjT�2|NOA<8:?E=o�@;F=@TE9·NOA<?'���9�@8(� � '>3

��8>3Z3	;	 '�
8�BF;>;FR NO8×NODE;�2oX:;��@2��:A<?'�@ ��@8YB>;>R+T'�@;|3���8H9C9C8>3[A<?'��K{;k�q3¾I � Jj3	;�9<8�8:G@�y8(��2�L�AC;!N.�@2H?E= X
�y8(�0� 2|N@AC8:? ��  ;`), R ���8U � NOD�2|N�� 2HG|;>=�N@DE;ÔREA5l-;7�@;>?^N@Aa2H9C�y8(��� AC?+RE;� �;>?ER+;>?^N�8:?��d2H=�N�X|2��@AC2�#E9C;F=>J
3[DE;7�@; �  R � I T � P T � � T
� I T � � TA: T [0UÕAC=/N@DE;ªX:;FBFN@8(�S8���NOD+;ªXH2"�@Aa2"#E9C;F=>J �� AC= NODE;ªXH;>BFN@8(�S8���N@DE;
B>8����@;F=� �8:?EREA<?'� ?E;k3 X|2��
Aa2�#+9C;>=/�9�@;F;�8��C�@2� EACR 8:=@BFAC9C9C2|NOA<8:?E=wNO8,NODE;V�'�@=
N�8(�@RE;7�>J�� AC=�NODE;�N��O2H?+=0�y8(� X
�/2|NOA<8:?u�:;F?E;��@2|NO8��>3N�!DE; B>8(�- �8:?E;>?^N@=�8��wNODE; R+AJl�;��@;F?^NOAa2|9 �y8(�0� � I A<?ªNODE; ?E;k3 X|2��
Aa2�#+9C;>=�9C8Y8:G
2H=M�y8:9<9C8>3[=94 I �

�� I �  � I � +�� a�� a � � o � �DT R�L�&(U
3[DE;7�@; � AC=Ô2|? 2���#EA·N.�@2��0$2�yTE?EB NOA<8:? 8�� � i�=@T'#E=
B��
AD +N@=Õ2H?ER =@T� �;7�@=@B7�@AJ +NO= RE;F?E8HN@;SB>8"X×2|?ER B>8:?;X
N.�@2oXH2"�@Aa2|?jN�BF8(�� �8:?E;F?^NO=>J,�@;F=� �;>BFN@A<XH;>9J$ i � a �  o � ' � # o � a|+ o � 'baB# o � � 2��
;�N@DE;�L(2��(�@2H?'�:;o#'�@2HB6GH; NO=2�� 8:?'�ÕNODE;×B>8Y8(�
REAC?�2�NO;>= � A<?#N@DE;×=0$Y=
N@;�� � 'SRd?E8|NO;�NOD�2|N� �;���NOT'�0#�2|NOA<8:?E={8���N@DE;N� 2��H?E;FN@ACB
��;>9<R
� 8�REA5� $,N@DE;!=@AJ�� +9C;>B NOA<B�=
N��@TEB NOT'�
;{8"��N@DE;o ED�2H=
;{=0 �2HBF;�2H?+RUJ^AC?  �2���NOA<B>TE9C2��>J�NODE;�L(2��(�@2H?'�:;M#'�@2HB6G(X
;FN@=�U`i!2H?ER =@T����/2|NOA<8:? 8QXH;�� �@;7 �;>2|NOA<?'� AC?ER+ACB>;F= AC=ÔAJ�� +9CAC;FRU3r�!DE;F? N@DE; 2oX:;��@2��:A<?'�r�@;FRETEB>;F= N@8
=@8H9<XYAC?'� �/q�3�RdL�&jUN�y8(�	� a 2|?ER �!J5=
8ªNOD�2|N �� I � D�2oX:;SNOD+;SRE;>=
AD�@;FRF�y8(���#3Ae, �;FB>A5��Bo2H9<9J$HJB30;SRE;`X
�/2H?ER NOD�2�NW2|9C9 �� I � =@D+8:TE9CRØX|2H?EA<=@DÚ;k)�B>;7 +N@�y8�� �0 � P 2|?ER N@D�2|N �� I � � =
DE8:TE9<R ?+8HN×RE;� �;>?ER 8:?�d2H=�N�X|2��
Aa2�#E9<;>=FJ � P 2H?ER
� � 3I�!D+;>? N@DE;W2oXH;��O2"�:;>RrL(2����O2H?'�HAa2H? 3[AC9<9 #�;@�:A·X:;F?u#j$ �/q�3gR�
 �KU J&3[A<N@D
� R��� I T �� I T �� � T :pU{N@81#�; =0 �;FB>AJ�E;>RU3 4�?Ú2HRER+A<NOA<8:?UJ 3	;Õ=@; N
� a  �:RyNOD+;ÕN@AD� ;,X|2��
Aa2�#E9<;Ô=@D+8:TE9CRØ?E8|N
#�;N� 8YREAJ��;FR #j$SNODE;� '�
8�BF;>RET'�
;>Ul3
M ;�#�;7�:AC?u3[A·NOD���?+REAC?'� � a � 3 �f�
8(� �pqY=F3/R�L � U � RdL	
(U[8:?E;ÔB>2H? =@;F;ÔNOD�2|N�2H9C9Ò?E8:?;X%]>;7�@8SBF8(� X

 �8:?E;>?^N@=�8��ÒNOD+AC=M�/2|N.�
A5)Ë2��@;

�
� � � �  �

� � � �  � a �  �+ � � � � �  �+ � � � � �  *+ � � a  *V\T R�L�V �(U
� 6



�
��� �  *+ � � � �  �� � IP T R�L�V\V>U

�
� � � �  *+ � � � � �  �� � IP � � � R�L�V v U

t�?�=
T'#E=
N@A<N@T+NOA<?'� � a � �:A·X:;>?1#j$SNOD+;>=@;×;�qjT�2�NOAC8H?E=!NO8 �pq�3 RdL�&jUlJENODE;
[	B>8(�- �8H?E;>?^No$YAC;>9<RE=94
� �  �� I a  ��� R�L�V � U

�!DE;>?830;�N62|GH;�NODE; � P 2|?ER � � B>8(�- �8H?E;>?^NO=[8�� �pq�3 R�L�&jU 4
�� I � �  � I � � � � � IP � � � � � + � � IP � � � o � � �DT R�L�V �jU

�� I � �  � I � � +�� � � � o � � �  ��� R�L�V 
�U
�!DE;F=@;[;�qjT�2|N@AC8:?+=�R�2H=Q3	;>9<9�2H=w=
8(�/;0;�qjT�2|N@AC8:?E=Q#�;F9C8>3	U�AC?EBF9CTER+;	NOD+;!B>8(�- �8H?E;>?^NO=w8"��N@DE;!REA5l-;7�@;>?;X
NOAC2H9��y8(�0� � I AC? NODE; � B>8Y8(�@REA<?�2|N@;>=>3�Ln$ 2� ' +9J$YAC?'��N@DE;[B6D�2HA<?��
TE9C;�N@8 �pq�3 R�L 6(U JjB>8(�- �8:?E;>?^N@=�B>2H?
#�;{;`), '�@;F=@=@;FRËAC? N@;���� =w8���RE;��
A<X|2|N@A<X:;F= o � # o � J,3[DEA<B6DÕBo2H?E?+8HNoJjAC? �:;F?E;��@2H9ÓJj#�;[;o2H=
AC95$WB>2H9CBFTE9a2|N@;>RU3��8(�
N@TE?�2|N@;>95$:JÒ2H=�30; 3[AC9<9$=@;F;HJg3	;�3[A<9C9$?+8HN×?E;>;FR ;k), E9<ACBFA<N�;k), '�
;>=
=@AC8H?E=@�y8(��N@DE;/BF8(�- �8:?+;>?^NO=×8��
� I 3w4rN�A<=	8H?E9J$ AD�- �8(�
NO2H?^NH�y8��n3[D�2|Nn�y8:9C9<8>3[=�N@D�2|N�=
TEB6DSB>8��� �8:?E;F?jN@=�Bo2|??#�;��y8:TE?ERSA<?� '�
AC?EBFAD E9<;H3
�Q)�B>9CT+REAC?'� � � � �9�
8(� �pqj=>3gRdL�V �KU�2H?+R RdL�V 
(UlJ�30;×8(#+NO2HAC? 4

�� I � �  � I � � � � � IP � � � I � � � o � � �0� � � IP � � o � � � � R�L�V �(U
�Ò8 =
8:9<XH;�NODEA<=�;�qjT�2�NOAC8H?UJ,3	;�;k), �2H?ER ��J � I � � J�2|?ER � I � � A<? ��8:T'�@A<;���=
;��
AC;>=FJ+N62|GYA<?'� AC?^N@8Õ2HB>BF8:TE?^N
NODE2|N!NODE;�BF8(�� �8:?E;F?^NO=[8�� � 2��@;� �;��
AC8YREACB�A<? � P 2H?ER � � 3[A·NODSNODE;� �;��
AC8YR v � � � 4

�  �6
� � �
' � �

� � �
;k), � - � � P� � �i-e� � P� � � T R�L�V ��U

3[A<N@D =@;7�@AC;F=S�y8(� � I � � J�2H?ER � I � � #�;>AC?�� =@AD� AC9C2��>3u�!DE;S?E8:?,Xr8:=@BFAC9<9a2|N@AC?'� NO;7��� = 8��[NODE;S;7qYTE2|NOA<8:?$YAC;F9CR

�� I � �  V
� � P
�
� P _ ��� �� ��� � Z � P _ ��� �� ��� � Z � � R � I � � � � � IP � � � I � � U � R�L�V 6(U

�Ò8�2oXH8:ACR NOD+; ?E;>BF;>=@=
A<N%$ N@8SRE;o2H9B3[A·NOD =
;� �2��@2|NO;ÕBF8(�� �8:?E;F?^NO=�8�� � I J 30;ÕA<?jN��@8YRETEBF;ÔNODE;S�d2�� AC95$
8��{B>T��
X:;F= �	R � I 'yT � I T r T p TA:BU�R+;FNO;7��� AC?E;FRF#j$ NODE; ;�qjT�2|N@AC8:?E=�+ � � � � � P � � � � J � I  � I 'U�

� &



R A I #5A P U � P J � �  R � I + � I � I + � P � P U�# � � J r  B>8:?+=
NQJ p  BF8:?E=
NoJ0:b �B>8:?+=
No3��!DE;F? �� I � � B>2H?#�;�3o�
A<N
NO;>? A<? N@DE;
�y8(���

�� I � �  V
� � P � P� _ ��� �� ��� � Z � I '�_ � � � ��� � � � � � � � � ��� � I � R�L�V &(U

4�=
AC?'� �pqj=>3gR�L��(U�2H?ER R�L 6(U J�3	;N�E?ER#N@D�2|N �$� � ' � � � �� I � � AC=M�:A·X:;F?E#j$ �pqj=>3gR�
 
(U�2H?ER R�
 �(U 3�!DE;×8:=@BFAC9C9C2|NOA<?'�,N@;��0�/=[8�� �pq�3 RdL�V �jU0B>2H?8#�;�=@8H9<X:;FR8�y8�� �U4
� � �

 v- � I � � � � � IP � � � I � ���� � � IP � � � R�L v �(U

3[DE;7�@; � � �\� �3��� � �+3 � = NODE;#B>8:?+=
N62|?jN NO;��0� � 'e'ËAC= ?E8HN/;>=
=@;F?jN@Aa2H9�JG3	;�� 2�$ =
;FN � 'e'0 �+3

��8|NO;�NODE2|N!NODE;×2�#+=@;>?+B>;�8���2HREREA·NOAC8H?�2H9 �@;>=
8:?�2H?+B>;>={AC=0AD�- �8(��N62H?^N[2�N�NODEA<=M �8HAC?^N 4$4b� � � IP � � 30;7�@;
�O2�NOAC8H?�2H9ÓJjNOD+;×R+;>?E8(� AC?E2|NO8(�
=!AC? =@8��/;�N@;���� =I3	8:TE9CR X|2H?EA<=@DUJ�2|?ER � B>8:T+9CR#?E8HNo#�;��y8HTE?ERU3

t�?S��?EREA<?'� ��J�3	;!;o2H=
AC9J$���?+RÔNODE;I�
;��/2HAC?+AC?'��B>8(�- �8H?E;>?^NO=�8�� �4�9�
8(� �/qj=F3fR�L�V 
(U�2H?ERW8HNODE;7�
B>8��� �8:?E;F?jN@=[8�� �pq�3gR�L�&(U 4

� � �  � I � � � o � � �DT � � �  �+ � I � � + o � � �DT R�L v V>U
� � �  � I � � � o � � �DT � � �  + � P R � I � � o � �/U T R�L v(v U

� � �  *+ � I � � + o � � �~+ � � R � I � � o � �/U�� R�L v
� U

K[;>9a2�NOAC8H?E=[#�; N%30;F;>? �@2oX:;7�O2��:;FR � 2H?ER �
?E8:?;Xq2oX:;7�O2��:;FR � B>8Y8(�
REAC?�2�NO;>= Bo2|? #�; �y8:TE?ER �9�@8(�
�pqj=>3
RdL�V � U 2H?ER RdL v VOU � R�L v
� U 4 ��  ";k), R � �1U � � � ����� JI3[DE;7�@;|J�2|=�3	;ªD�2oX:;ª=�N62|N@;>RUJ �
=@D+8:TE9CR1#�;�=@;FN{NO8ÕTE?+A<N%$��y8��M EDj$�=
ACB>2H9C95$ �/;>2H?EA<?'���yTE9 �@;>=
TE9<N@=>3

���



�������������
	��
�

I+K×3 �+3&\�8:9<RE=
N@8:?UJ�K�3�L�3EM)D+A<NO;|J�2H?ER � 3f<×3�L08Y8(]>;7�>J �wDj$Y=>3�K{; X�3fL�; N@No3�����J �
� � R V & 6�V>U 3
P e�3EVÔ3 �wT+N
XYAC?E=
GYA�� �ÓJ � �p���ZL�;FN
No3���� R V & 6 v U � & ��3
� � 3/\�2��0�@;>?-J	K�3 �+3wK[ACR+RE;>9�J/L53Be,� A<NOD-JH\Õ3�L0AC?'�+JnLw3wK�3B<{;>?'�
ACB6DUJH��3/\ 3B<{8(�
N@D'�@8( -J	2|?ER �+3

�!3UK[8(#�;7�
N@=>J�AC?������ � � �"!$#&%('*)��,+ �&- �/.0%�!213%�# � �"!
4 

�5#6�*%7)98:% � �:�;% 

�5#6�*% 

�=<��*%>+ �:���:%?� ���*% �&- �

��� 
(� �@+;A �B1�) �C)
�,+�D �,�*EF#6�FG�% �:�5'$H IKJ��:% �:L 
*INM0O0PRQER$4{?EA<N@;>R ��2|N@AC8:?E=FJB\�;>?+;FX|2+J�V & 
 6jUlJ�V58:9Ó3
� V:J' -3 � 
�3
2�VÔ3 e�3�L	;>9CA<GH8QXS2|?ER 1	2�3E463�7�8:9C;F=@?EA<B6DE;>?EG|8EJ �w9a2H=0� 2��wDj$Y=>3TSU�ÒJ � V�R V & 6 v U 3
� K×3�L�3+M)DEA<N@;×2H?ER � 3 e�3 P0D�2|?EB>;|J �wDj$Y=>3���9CT+ACRE=VST��J v � 
 
 R,V & 6 �KU 3
� K×3�L�3+M)DEA<N@;HJ �wDj$Y=>3 ��9CT+ACRE=[LWSUJ�6
� 
1R,V�&�& �jUl3
� 1	2+3:463H7�8H9C;>=
?EACB6D+;>?EG|8EJ^VÔ3Ke�3�� 2��@B6D+;>?EG|8EJY2H?ER K×3:L�3|M)DEA·NO;|J �5Dj$Y=>3 �w9C2H=��/2H==XUJ � V � � R v �
��VOU 3
@ �Ô3�K×3 ��A<GYG|;>9<=@;>?-J[K×35L�3wM)DEA·NO;|J!K×3 �+3 � G|;��
=>J�e�3 � 3	7�2>$H;HJ �Ô3nP�3 ��B�P0TE?E;HJ{2H?+R �+3��!3
��;>?E2��@RUJ �wDj$Y=>3 �w9a2H=0� 2H=Y�(J � � � � R,V &�& �(U 3
� K×3 �+3f<�2H=
N@AC;|J \Õ3 �Ô3'<�8(#'#+=>J�2H?ER �+3�L�3&�&2>$Y9<8(�>JEA<?Z� � 
*):E 
F�[-(H ):#6�C) 
$%�!Z<��*% �\�C� � � �"!F]�A0):#6�*%

^��C) � 
$�C�C- Rd4�?^N@;��@?E2|NOA<8:?�2H9 � N@8(� ACB �w?E;��0��$ � �:;>?EBk$:J�V�A<;>?E?E2+J V � ��&jU J+V58H9Ó3 V:J� U3 � 6�&+3
I ' �+3 �!3f<�8>3�2"�@RUJ �wDj$Y=>3���9CTEA<RE=9_0�(J v
� � 61R V & � V>U 3
I�I K×3f<×3fP08:DE;F?UJ \Õ3EK{8>3[9a2|?ERE=>J�2|?ER �+3'<,3s��8�8|NO;HJ �5Dj$Y=>3 ��9<TEACR+=VS`_�J � v �1R,V & �,6jU 3
IdP K×3 � 2�� 8�R+N>J �wDj$Y=>3�K{; X�3fL�; N@No3�ST��J V � 
8R V & � V>U 3
I � � 3 �,3�K[8:=
;>?K#E9CT�NODUJ �wDj$Y=>3�K{; X�3fL�; N@No3�S�aUJ ��� 6ER V & � v U 3
IB2�K×3 \ 3&L�A<N
NO9<; �
8:DE?-J �+3 �w9a2H=0� 2��wDj$Y=>3TS�aUJ V\V\V�R,V & 6 � U 3
I � K×3 \ 3&L�A<N
NO9<; �
8:DE?-J �+3 � 2|N@DU3 �wDj$Y=>3?S��UJ � � v R,V & 6 v U 3
I � VÔ3|463 � �@?E8:9<RUJcb�

�@- �:E 

�\#6� 

�0b �	�&-��d!*)N�,+e< � 
*)C):#6� 

�fb �C�C- 
$%�#6�C)GRhe, ��@AC?��:;��FJ ��;k3 1�8(�@G�J�V &�� 6jU 3
I � � 3 �×3�7×2|T��9� 2|?UJ �wDj$Y=>3���9CTEA<RE=9_(gUJ V � � � R V & � v U 3

��V



I%@ 1	2+3!463[7�8:9C;F=@?EA<B6DE;>?+GH8EJ�VW3�VÔ3oL�T+N@=@;>?+GH8EJ×K�3!L�3�M)DEA·NO;HJ�2H?ER 1�TU3!VÔ3	1	2|GH8QX:;F?EGH8EJ��wDj$�=F3
�w9a2H=0� 2H= gUJ v & � � R,V &�& 6jU 3

I � L�3EVÔ3 P0D+AD�@A<GH8QX�J �wDj$�=F3-K[;� �8(��NO= g�S�J v � 
1R,V &���&jU 3
P ' � 3 �+3�L(A<B6D^NO;>?K#�;��0��2H?+R �Ú3 � 3>L�A<;�#�;����/2H?UJ$^��6'$A � 
$� 
$%�! )	�,� �C- 
*)	�\#6�=E � �\#6�*%�RTe, '�
AC?'�:;7�+XÓV5;��@9C2��EJ
L0;��
9CA<? � <{;>ACR+;>9D#�;��0� � �{;73 1�8(�@G�J V & 6 � U 3

P@I K×3�L�3+M)DEA<N@;HJ �wDj$Y=>3�K{; X�3 � g�X�J V ��� �ER,V &�& 6jU 3
P�PE1�TU3(VÔ3�1	2HGH8QX:;F?EGH8+JwAC? M0O0ORQ 8;% � �:�;% 

�\#6�*% 

�V<��*%('$���C)C)
�*% � � 
*):E 
 �=-(H ):#6�C) �C�*E � #&% �"!�� # �&-

.(P
�@- G�A(�C��� � 
$%Z�=-(H ):#6� 

����� �:# �	�5H�<��*%>+ �:� �:%?� �F�*%2<��*% �\��� � � �"!�]�A0):#6�*% 
$%�!�� � 
*):E 
��[-(H ):#6�C)CI

��� 
*- 
*I M0O0ORQ:J �wT'�
8( EDj$Y=@ACBF=IP08H?��y;��
;>?EBF; � #E=
N��O2HB NO=	R �!DE;
�wT'�
8( �;>2H? �5Dj$Y=@A<Bo2H9 e�8YB>A<;FN%$HJ �&;FN@A<N+X
L(2H?EB7$HJFV &�& 6jUlJ�V58:9�3 v(v P�J� U3 v V � � 3

P ��VÔ3 e�3�L	;>9CA<GH8QXS2|?ER 1�T-3EVÔ3+1	2HG|8uXH;>?EG|8EJ �5Dj$Y=>3 �w9a2|=��/2H= XUJ � 

��V-R v � ��VOUl3
P.2 K×3YL�3:M)D+A<NO;|JYK×3��+3,\�8:9CRE=�NO8:?-J � 3YK{;FREAÓJY2H?ER/K�3jVW3jL0TERE?j$HJ �wDj$�=F3 �w9C2H=��/2H=��UJ � �
� � R,V &�& �jU 3
P � e�3EVÔ3 �wT+N
XYAC?E=
GYA<A(2H?ER�K×3�VÔ3 e�DjT'�+$,�HAC?UJ e�8QX�3 �+3 �w9a2H=0� 2��wDj$Y=>3 _���J 
 � �ER,V & 6
�KU 3
P � Lw3 X \Õ3 �p�
ACGj=@=
8:? 2|?ER �Ò3f<�;F9a2H?ER+;��>J �{TEB>9�3q��TE=@A<8:?�����J � � �1R,V &�& � U 3
P � 1	2+3w463�7�8:9C;F=@?EA<B6DE;>?EG|8EJ	VW3$VÔ3HL�T+NO=
;>?EG|8EJ!2H?+R VW3He�3 � 2��@B6D+;>?EG|8EJ ��T+B>9Ó3���TE=
AC8:? �	��J�V � � V
R v �
� �jU 3

P�@ �+3 P�2��@9<=@=
8:?UJ �wDj$�=F3 �59C2H=��/2H= XUJ � � v 
 R v � � VOU 3
P � VÔ3 � 3�1	2oX:8(�
=@GjA �FJ��Ô3 ��2����
8O3�J×VÔ3�1	2�3�\�8H9C8(#�8(�@8YR&% GH8EJ�e�3 �×3�K{;7]>?EA<G�J�4,3
<{8:9D]7�ÔTE;F9C9C;7�+X
eYNO;FAC?�2|B6GH;��FJ �×3N\�8��@;>9<;>?EG|8QX�JÕ2|?ER 7 3�e�B6D+8�;7 ��qJ K{;7 �8(��N � 
Y3 � v 
)2�NÚN@DE; v 6|N@D �wT'�
8( �;>2H?
�wDK$Y=
ACBo2|9Be�8YB>A<;FN%$EP08:?,�y;��@;F?EB>;,8:?uP08:?^N.�@8H9C9C;FR0��TE=
AC8:?�2H?ER �w9a2H=0� 2 �wDj$Y=@ACBF=>J ��T+?EB6D�2H9�J v � ��V:J
D^N@N. 4 s(sO3M3M3�3 Bk�y?U3 A<=
N>3 T+N@9Ó3  +N`s � �He v � ��VOs*�E?fs" �R��Ts
��
�3 � v 
�3  �R,�q3

� ' e�3 �:2��
REAC?UJ �/�
A<X|2|N@;�B>8(�-�ÔTE?EA<Bo2|N@AC8:?rR v � � VOU 3
�@I tÔ3 �Ò3 �Ò8(�:T+N@=@;�2H?ER �!3j463^1�T'�@B6DE;F?EGH8+JEAC?
^��:L # �
� ) �,+Y� � 
*):E 
��=-(H ):#6�C) J^V58:9�3qV\V�RTP08:?E=@T+9<N62|?jN@=
L0T'�
;o2HTUJ �×3 1Ô3<JFV & 6 �jU J, U3 � 
�3

� v



��4+\ 4�K
�He

� Ñ Å Á ¢ Á���¼ Î ¼ À ³O² � ±�² �^ �µ ²Q»�� ¶ �Ë�Ô�H� Ï�¼   ¶¾³ �QÀ·Àm¡ ³ �QÀ ³ �jÀ¾� ±�¼l¸ Ù °:ÂwÛ)¼�� � ¶ À ¶mÍ   ¶ � Ï Ã�¶m±q´��
	 ¥���
 Á

Â5´^¼ µ ¶mÉ6¼ µ5�o  ¼{¶ � ³O¼ � ±q¶¾Ï�¼6±�¼  �µ Ì�� ¤ ¶ �ÔÖ ¶ À ² ½u�Q�jµ�µ ¼ µ Á

� �



α

N
(I

 -
I 

 )
1 

   
1r

1

� Ñ Å Á ¥ Á ��¼ Î ¼ À ³O² � ±�² �^ �µ ²Q» � ½ ¶ Î ¼ � Í ¡�� ��Á �����|§ »C²  �� � ¦
	 ¦��H¤�� dc � ¢o¤�
�� � I � ¦
	 ¦^¢o¤

� K � � d K � � I�� � I _ §
¤�� d K � ¦
	 � Á

� �



α

N
(I

 -
I 

 )
(a )

1 
   

1r

1

� 




α

N
(I

 -
I 

 )

1 t

(b )
1 

   
1r

� Ñ Å Á £ Á0Â5´^¼ µ�� Ï�¼ �Qµ � ¶ ½ Á ¥ Í � ±(»C²   � � �H¤ � d K � �o¦ Á �a��§
¤ ¶ � ±q´^¼0³O²|²   ¸Y¶ �j� ±�¼ µ	� � I�� 
ª� � I � � I _ §�§ Ì
� Í §
¤ ¶ � ±q´j¼[³O²|²   ¸Y¶ �j� ±�¼ µ{� � I a � 
 � � I�� � I _ §�§
¤ Ã�´j¼   ¼ � I a � � I � 
���K��o¥ ¶ µ ±q´j¼ ¿ ¼   ± �^  Í � ±q¶m² �W¿ ´ �Qµ ¼[¶ �
² � ¼[²Q»U±q´^¼ À ²H³ �QÀ�  ¼ µ ² �j�Q� ³O¼ ¿ ²u¶ � ± µ Á(Â5´^¼{¸j¶ µ ± �Q� ³O¼ µ ÍE¼6±dÃ�¼6¼ � ±q´^¼ À ¼ Î ¼ À¾µ��o  ¼ � ²Q± �Y� ¶m»C²   Ï ¶ � ²   ¸^¼   ±�²

µ ´^²FÃ ¸   ¶ Î ¼ � ¶ µqÀ¾�Q� ¸ µ Á

� �



03/26/01

External Distribution

Plasma Research Laboratory, Australian National University, Australia
Professor I.R. Jones, Flinders University, Australia
Professor João Canalle, Instituto de Fisica DEQ/IF - UERJ, Brazil
Mr. Gerson O. Ludwig, Instituto Nacional de Pesquisas, Brazil
Dr. P.H. Sakanaka, Instituto Fisica, Brazil
The Librarian, Culham Laboratory, England
Library, R61, Rutherford Appleton Laboratory, England
Mrs. S.A. Hutchinson, JET Library, England
Professor M.N. Bussac, Ecole Polytechnique, France
Librarian, Max-Planck-Institut für Plasmaphysik, Germany
Jolan Moldvai, Reports Library, MTA KFKI-ATKI, Hungary
Dr. P. Kaw, Institute for Plasma Research, India
Ms. P.J. Pathak, Librarian, Insitute for Plasma Research, India
Ms. Clelia De Palo, Associazione EURATOM-ENEA, Italy
Dr. G. Grosso, Instituto di Fisica del Plasma, Italy
Librarian, Naka Fusion Research Establishment, JAERI, Japan
Library, Plasma Physics Laboratory, Kyoto University, Japan
Research Information Center, National Institute for Fusion Science, Japan
Dr. O. Mitarai, Kyushu Tokai University, Japan
Library, Academia Sinica, Institute of Plasma Physics, People’s Republic of China
Shih-Tung Tsai, Institute of Physics, Chinese Academy of Sciences, People’s Republic of China
Dr. S. Mirnov, TRINITI, Troitsk, Russian Federation, Russia
Dr. V.S. Strelkov, Kurchatov Institute, Russian Federation, Russia
Professor Peter Lukac, Katedra Fyziky Plazmy MFF UK, Mlynska dolina F-2, Komenskeho

Univerzita, SK-842 15 Bratislava, Slovakia
Dr. G.S. Lee, Korea Basic Science Institute, South Korea
Mr. Dennis Bruggink, Fusion Library, University of Wisconsin, USA
Institute for Plasma Research, University of Maryland, USA
Librarian, Fusion Energy Division, Oak Ridge National Laboratory, USA
Librarian, Institute of Fusion Studies, University of Texas, USA
Librarian, Magnetic Fusion Program, Lawrence Livermore National Laboratory, USA
Library, General Atomics, USA
Plasma Physics Group, Fusion Energy Research Program, University of California at San

Diego, USA
Plasma Physics Library, Columbia University, USA
Alkesh Punjabi, Center for Fusion Research and Training, Hampton University, USA
Dr. W.M. Stacey, Fusion Research Center, Georgia Institute of Technology, USA
Dr. John Willis, U.S. Department of Energy, Office of Fusion Energy Sciences, USA
Mr. Paul H. Wright, Indianapolis, Indiana, USA



The Princeton Plasma Physics Laboratory is operated
by Princeton University under contract

with the U.S. Department of Energy.

Information Services
Princeton Plasma Physics Laboratory

P.O. Box 451
Princeton, NJ 08543

Phone: 609-243-2750
Fax: 609-243-2751

e-mail: pppl_info@pppl.gov
Internet Address: http://www.pppl.gov


